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In  this  Elementary  ARirnMETic  the  same 
method  of  treating  the  subject  that  was  adopted 
in  Mr.  Barnard  Smith's  Arithmetic  for  Schools 
haa  beeu  retained  ;  and  espet  1  cart  has  been 
taken  to  adapt  the  book,  in  every  resjxMJt,  to  the 
wants  ol  tHe  Junior  Pupils  in  the  Schools  of  the 
Dominion. 
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ARITHMETIC. 


SECTION  L 

^    t.  ARiruMrrio  teaches  us  the  use  of  Numbkiu. 

1  Ji  uviT  or  0N«  is  any  single  object  or  thing,  at  on 
•wo?igr«,  a  tree.  ""^ 

t.   A    WHOLB  NUMBER,   Or  AN  INTUaER,   is  a  UNIT    or  ONE, 

•r  a  collection  of  unit.s  or  ones  I  if  a  boy,  for  instance,  have 
one  orange,  and  then  auo|;her  orange  ia  given  to  him,  he  will 
have  two  orangeH ;  if  another  be  given  to  him  he  will  have 
three  oranges ;  if  another,  he  will  have  /our  oranges,  and  so 
on.     One,  two.  three,  /our,  Ac,  are  called  whole  numbabs 

or  INTEQERS..  / 

4.  Notation  ia  the  art  of  writing  any  number  in  Jiauret 
or  letters. 

There  are  two  methods  of  Notation :  lat.  The  Arabic  s 
2nd,  The  Roman.  * 

5.  The  Arabic  Notation  is  the  metaod  of  expressing 
numbers  by  means  of  the  following  /(/urea,  called  sometim'^a 
diyiia, 

II  A         ^'      ^     .^'     >       *'      ^'        7.  8,        9, 

catled       one,    two,  three, /our, /ve,    six,    seven,    eight,    nine, 
repreaentilig  (if  Ire  express  a  unit  by  a  dot ;  thus  . ), 


or  one       or  two       or  three       or  four       or  live       or  six 
uni^        units,  units,  units,         nnita,        units, 


or  seven  or  eight  or  nine 

units,  units,  units, 

and  0,  called  nought^  because  when  standing  by  itself,  it  has 
no  value,  and  represents  nothing.  0  is  sometimes  called 
zero  or  cypher.  M, 

-iTv.s^  -t*"/  ''"^  ***  «»««  ngures  i,  '£,  d,  •»,  o,  o,  ^  o*  wt*Wiieii 
standmg  alone,  or  as  the  last  figure  on  the  right  hand  of'  any 
uuiaber,  azpreaaea  ao  many  sit^le  objects  or  things,  or  ones. 
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tlms  10*  thTl  in  in  ;;••;•  **'  /^  ««»*«.  wntten  in  figures 
«-rr»f*  i.  '^  "^  ^^  Standing  m  the  second  place  from  the 

nght  hand,  now  expresses  not  one  unit,  but  omt^uS^ 

h^T^^  T  -«tth**   »lthcugh  0,  when  standiSl  b^iseH 
has  no  value,  stdl  when  placed  to  the  riirht  hLd^f  ^n^ 
figure.  It  aUers  the  value  of  that  figure         ^  ""^  *^^ 

Ihe  number  next    after    ten    represents   ....  nr 

eleven  nnitB,  written  in  figures  thusfll    where  khVVU'*?! 

fhT^P^r  ^'r.*^-^"«^*  hand^xpVjIsesVn;^^^^^^ 
the  1  in  the  right-hand  place  of  the  number  on«  u^l     Thd« 
1 1  units  equal  I  ten  units  and  1  unit  more. 
Jdext  we  come  to  12  (twelve)  or  one  tpn  nm'f.  »^a  n 

lUp-a!;dOTr7S  Vrr^ts^^^^^^^^ 

mn«) ;  the  2,  when  followed  by  0  or  any  single  figure  re^e 

Vl^llVJiT'  t^y  ^°^^'  *^«  ^«"^««  in  the^Tght'hSLd 
place  of  each  number  expressing  so  many  single  unite 

^  Next  we  come  to  30  (thirty),  31  (^/r^v-oner  Ac    4  •Vn«».- 

ing  thru  tens,  or  thirty,  knd  Jo'on  urtWW  4  eSJL." 

to  «)  («^%)  to  90  {ninety),  5,  6.  7,  8,  9,  expressing X^' 

J««n  e^i<,  ""^.^^'»'  respectively  ;  the  nimbeiTbetw-e^'iS 

ir  "^'J^""  **«f  •'',^  ^^'  »^«^«  fo'°^«d  in  the  sameTari 
those  between  20  and  30.  ^ 

We  thus  come  at  length  to  99  ninety-nine)  or  nine  tens 

^oi'^et^  «^*~*  '^'^^'  which  cii  b.%xpr22d  b^ 

Ex.  I. 

Write  the  followbg  numbers  in  figures. 

(1)  Three,  four,  two,  seven,  nine,  six,  eight. 

(2)  Ten,  one,  twelve,  nineteen,  five,  deven,  sixteen. 

«{i?-i?2?'S2"'fi*'^®'**y'  twenty-seven.   thirty-three,  forty, 
nine,  lixty,  fifty-five,  seventeen,  thirty-eijr.      ^  *        ' 

(4)    Eighty-eight,    thirty-five,    sixty-three,    twwitr-ninft 
••venty  «x,  eighty,  ninety-four,  thirteJn,  fifty-twoT^ 
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ea,  forty- 


(6)  Write  down  fai  Hgures  all  the  numbers  between  eicht 
and  eighteen,  between  forty-five  and  fifty-one,  and  betwLj 
eighty-seven  and  mnety-nine. 


xu''^®,^**.?""*^'  •'*«'  ^  '^  ^^^  hundred,  written  in  figures 
thus   100;  the  1  in  100,  standing  in  the  third  place  fmif  the 
right  hMid,  now  expresamg  not  one  unit,  nor  (me  ten  units 
but  one  hundred  units. 

.«^  ,»»»J?ber8  from  100  to  200  {two  hundred)  are  formed  ex- 
actly in  the  same  way,  as  we  formed  thoRe  from  0  to  100  • 
?^*  T  ^?  f  ^^}  ^"""^  ^^^red  ani  one),  102,  &c.,  up  to  110 
(MWJ  Wr.rf  a»«iten),  then  111  {one  hundred  and  eleven), 
IIZ,  &a,  up  to  120  {one  hundred  and  twenty),  then  121  (one 
hundred  amf  twenty.one),  122,  &c,  up  to  130  {L  hundred  Zl 
thtrty)  and  so  on  up  to  200;  then  201,  202,  Ac,  up  to  300 
ha^lr^l^cA  and  so  on  up  ;  400  {/our  hundred),  600  (Jive 
hui  9:  ^  1**?  Wm/),  VwJ  {seven  hundred),  800  {eight 
A«^,c  rer/),  900  (mne  hundred),  999  (nine  hundred  and  nS. 
^)*^Tnine  hundreds,  mne  tens,  and  nine,  the  greatest  num- 
ber which- can  be  expressed  by  three  figures, 

Ex.  IL 

Write  down  the  following  numbers  in  figures. 
A  ^y  S?®^""^''®?  *°^  "*'  ^''^^  hundred  and  fifty,  two  hun. 

fo?r\S^di^3ld^,hTi  ^^^%^^t^^  three  hundr^d!::;d  S 
i.^!!rj    J      f  and  fchirty-one,  five  hundred  and  fifty-five  nine 
hundred  and  nineteen,  eight  hundred  and  sixty-seveiu 

«n"rv  fivf  ta^ttJT^'l^  ^.«^^  ^'"^  <>°«  '^""^"'d 
ana  nmety-iive  to  two  hundred  and  fourteen,  from  six  hnn 

dred  and  eleven,  to  six  hundred  «id  tw^ty?  «d  fr^^; 

hundred  and  forty-seven  to  nine  hnndr^  anS'se^^ty^ 

th,l?^SS*"?l!"¥^  *?^^  ^  *^  «bi««nt?,  written  in  fiimres 
aS^    ^^'^/*'*'^  ?Sr*«^S  ^««  <Aot«anrf  units.  ^ 

^^  ?oaj  ^^'STl:.*^'?^  *^"'  *<^1  ^"^  ^^^^  ^nd 

me),  luws,  40-,  up  to  2000  {two^tiumMand^    n*-  ♦«  oaha  /.rl^ 
MoiMand),  and  go  on.  -  -  .-     «  ^-  ------- ^t.«w 


The  next  number  after  9999  is 
figures,  thus,  10000;  the  1  in  10000 


t^wusand,  written  in 
standing  in  the  fifth  place 


12 


ARITHMETIC, 


pla^  from  ihe  right  hand,  now  expre«i„y  one  Un  thousand 

ni^hu^^Z^T  l^  °vP  ^  ^^^  ininety^nine  thofimnd 
nine  nunured.  and  ninety-nine),  are  formed  thun    irwiiii    it^ 

{X'TS'ii^r.:::!  «»^ «-''  2<h«4  *./-p  to"isa 

Ex.  m. 

Write  the  following  nnmbera  in  figurei. 

(1)    Four  thousand  five  hundred  and  eiehtv-flve   nim. 

•even  hundred  and  ninety-eight,  seven  thousand  and  six. 
« J  »v  thousmd  and  four,  five  thousand  four  hundred 

8ve  thousand  and  forty,  eight  thousand  and  thirth-suSt 
thousand  three  hundred  and  sii,  eight  thousand  th«;,hSn! 
dred  «id  sixty,  nine  thousand  niile  hundred  and  nine^  ' 

niir^cr^rnSns^di^^  ^"itie"^  *^'^'x 


then  we  eome  to  <««>  mUKon,  written  in  fi^r^hw^tt^' 

^'*"?'»« iiwritten....?. 

•-        ten 

one  hunr^red ,*,*/, *  *  * 

one  thousand ■'**.!*. 

ten  thousand .*.*.' .*.'.*.*.*.'  *  * 

one  hundred  thousand.*.  ...*.'.. 

one  million ,...*.*,'...' 

ten  million. .''.'.*.*.*.'..'.* " 

one  hundred  millinn 
billion. 


T  ?  a  s   6   6 


&  From  the  above  table. 


1 

10 

100 

1,000 

10,000 

100,000 

1,000.000 

JO,  000,000 

100,000,0(10 

1,000,000,000 


we  lee  that  dividing  any  num 


ten  thoutand 


NOT  A  TION. 


IS 


ber  into  perioda  of    iiree  figures  each,  beginning  at  the  riirht 
hand,  the  names  of  those  periods  wiU  be  * 

First        period      Units. 

Thousand!. 

Millions. 

Billions. 

Trilliona. 


Second 
Third 
Fourth 
Fifth 
&o. 


»* 

€$ 
<« 


kc. 


Also,  that  the  nunes  of  the  places  in  each  of  those  periods 
are  tnc  same,  namely:  ^^ 

First        place,      Uni^. 
Second        "  Tens. 

-  Third  "  Hundreds. 

f  n  w^f^  •  ^S"**'^^  P^*^  ^  recommended  to  enable  the  scholar 
to  wnte  m  figures  any  number  dictated  by  the  teacher. 

Let  the  scholar  wnte  on  his  slate  a  number  of  nouchts  or 
zeros;  thus  000,000,000,000,  marking  them  Xi^to  wriodl 
of  three  places  each  from  the  right:  penods 

Put  U  over  the  first  period  for  Units. 

J, second Thousand!. 

M third    Millions. 

» fourth Billions. 

B  M  T  U 

k^ilrf*?;  P"«  09?»«??.000,000.  Then  when  a  number 
IS  dictated  to  the  pupil,  aU  he  has  to  do  is  to  put  each  ficure 
under  its  proper  place  and  fill  up  vaoancies,  if  any.  with  O's. 

Thus,  two  thousand  and  five  wiU  be  writ- 
ten thus  in  figures. n  005 

Eighty-six  thousand  four  hundred  and  three  86*40? 

Four  hundred  and  thirty  thousand  three  ' 

hundred  and  forty , , . .  ^g^  «jq 

Eight    hundred   and   three   miiliona  'ine 
thousand  and  eleven 803.001,011 

Five  billions  thirty-seven  millions  and  six  -    6,037,00oioo6 

Write  the  following  numbers  in  figurea. 

(1)  One  hundred  and  five,  eight  thousand  seven  hundred 
and  ninety,  thirty-seven  thousand  and  seventy-one,  thirty 
tnousand   four  huna*^'^    •"''   ♦«»«.     nn—i *■—  -^=-1-^-     ^1,  „  __"i 

seven  hundred,   twenty-four  thousand  eight  httndred   and 

se  ven  teen . 

(2)  One  hundred  and  five  thooiand  four  hnndrad  and 
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ARITHMBTIO. 


«•  JhL  fhii^S?"  ''?  "'I''™'"  "'™*y  thouMnd  Kid  .even 
thouwnd  two  hundred,  nine  hundred  md  ninety  SoL. 
.  8.    .VtiMERATKH  i«  the  art  of  writini?  in  words  the  m<«„ 

^  foUows  from  what  has  been  already  said-  t.l>„. 
^meana  t«^  tena  aad  ««»  rxmt»7^t^^y.l^^ 

hu^.^'tSS^^ee'"'""^'  ""  '^'  -•>  '^^  «-^  or  five 

-n|!V'",nnrd^&^i'^  "-"^o-J'.  -  ten,  and  „o 

«.>Kd;^  TZnJ^^'^'tL'ir^''^  ^«  """'<"». 

»»nd».  and  «oe  mi^^L^t  J^  "I  thousands,  eig/U  thou! 

Ex.  V. 
m"*?  "y.^orda  the  meaning  of 

ft    Si««,itoBmo,  I.  theV."ti;^  rf  finding  .n„„w. 


SIMPLE  ADDITION. 


a 


which  fs  Mnal  to  two  or  mora  number!  of  the  mme  hind 
taken  together 

By  the  game  kind  we  mean  aJU  applei,  or  aU  horeei.  or  aU 
pence,  and  so  on. 

The  numbers  to  be  added  are  called  Addends. 

The  Sum,  or  Amount,  is  the  number  so  found. 

Before  learning  the  Rule  for  Simple  Addition,  it  will  be 
well  for  a  child:  to  learn  the  following  Table,  called  the 
Addition  Table.  The  child  should  satisfy  himself  that  thia 
lable  is  true  by  means  of  counters,  or  strokes  on  a  slate. 


2; 

&nd 

1  make  3 

2 

4 

3 

5 

4 

6 

5 

7 

6 

8 

7 

9 

8 

10 

9 

11 

10 

12 

3  and 


I 

2 
3 
4 
5 
6 
7 
8 
9 
10 


make  4 
..  6 
..  6 
..  7 
..  8 
..  9 
..  10 
..  11 
..  12 
..  13 


4  and 
1  make  5 


2 
3 

;  4. 

6- 

6 

ft 

8 

9 

10 


6 

7 

8 

9 

10 

U 

12 

13 

14 


6  and 
1  make  6 


2 
3 

4 
5 
6 
7 
8 
9 
10 


7 
8 
9 
10 
11 
12 
13 
14 
15 


6  and 
Imake? 


2 
3 

4 
6 
6 
7 
8 
9 
10 


8 
9 
10 
11 
12 
13 
14 
15 
16 


7  and 
1  make  8 


2 
3 

4 
5 
6 
7 
8 
9 
10 


9 
10 
II 
12 
13 
14 
15 
16 
17 


8  and 
Imake  9* 


2 
3 

4 
6 
6 
7 
8 
9 
10 


10 
11 
12 
13 
14 
15 
16 
17 
18 


2 
3 

4 
6 
6 
7 
8 
9 
10 


9  and 
1  make  10 
.  11 
.  12 
.  13 
.  14 
.  15 
.  16 
.  17 
.  18 


19 


Thw  Table  can  easity  be  carried  on  for  numbers  larger 
than  10 ;  for  instance  smoe  2  and  1  make  3,  2  and  11  make 
10  more  than  2  and  1,  t.  e.  make  13.  Again  since  9  and  4 
make  13,  9  and  14  will  make  23,  and  so  on,  the  result  in  each 
ease  beins  10  more  thMi  in  the  finr?Aann«sdiiiir  \:t^z  ' 
table.  Also  2  and  51  make  63,  9  and  M^^iSSs  ^ 
on,  the  result  in  each  case  being  50  more  than  du 
ponding  result  in  the  Table. 


If 


ARITHMBTIO. 


10.    The  sign  4-,  oftlled  Plus,  nkced  ht^h^^^  4 

ber.,  me»o.  that  the  numbers  aw^JbTtidSd^^ft^  1u"" 

to  be  added  together,  therefore^  annSS  +  ?*nnl*PP^^w*^ 
apples.    Again  2  +  3  +  4  mean.  flTiS^?!  ^  ?  *PPl®*  °^«  ^ 

The  Mgn .  •.  meana  th.rkfor..  •nouier. 

.:  theium  of  6.  4,  «.d  7.  orS  +  4+''7"J!6.°^'* 


Bx.  2.    Add  together  4.  8  .^  n  o 

4  and  8  make  l|  12and3mak'e% 

15  and  0  make  15,  15  and  9  make  24* 

.•.4  +  8  +  3  +  0+9*24;      ' 

or  that 
«,r.n^d8.'^^*^"'°'"^^'3'7,fl^ 

19  ^  2  "^*  I!'  12aad  7  mak.  19, 
an     5  S  °**^*  25,  25  and  5  make  30 

..  turn  of  9,  3,  7.  6.  6,9,and8«47; 


4 
8 
3 
9 
0 

24 


t>  and  3  make  12; 
12  and  8  make  20, 
20  and  4  make  24. 


9  8  and  9  nlake  17, 

3  17  and  5  make  22, 

7  22  and  6  make  28. 

J  28  and  7  make  35, 

5  36  and  3  make  38, 

9  38  and  9  make  47. 

8 


or  thus      47 


Add  (1) 


2 
3 

6 


Ex.  VL 

(2)  3 
7 
8 
9 


m 


6 

6 
8 

7 


oin.,  eight,  nought^d  :?x^Tslx^'t^:\«?Lil-/.  ««>i^ 
IZli';^^"^^  Of  ^ven.  nine  *ad  two; -Snioilv^tS^J 


Ben  two  II111B* 
ogether;  thiic 
^  3  apples  are 
apples  make  6 
ad  4  are  to  be 
f  4  make  6  -i- 


if  io,  we  Baj 

7  and  4  make 
n,  11  and  5 

makel6L 


1  3  make  12, 
d  8  make  '20, 
d4  make  24. 


9  make  17, 

I  5  make  2^ 

I  $  make  28, 

i  7  make  35, 

3  make  38, 

9  make  47. 


t)  6 
6 
S 
1 

▼^  leTeii, 

eight;  of 

■  -'  •  - .. 

ive,  three. 


SJMPLX  ADDITION.  17 

(B).  Find  the  valueof  3-4-4  +  8  +  3  +  2  +  5. e  +  4  +  nx 
x''J/A'^^S-'*+«+S+9;3+6+8+5  +  4t2.9 

y  (6).  In  a  boys'  school  there  are  four  classes.     In  the  first 

Class  ftw  more  than  m  the  second  class.      How  many  bovs 
ve  there  m  the  school  7  "«uiy  ooys 

^1'  w**u  ■.■«®  ".  2  years,  EUen  is  two  years  older  than 

nX.(8).  a  woman  sold  two  chickens  to  ^    to  fi  t1iFA«  «,«•-. 
ton,  YmAC bonght u  many  more  chickens  u  he  did  ImT 


^uUfcT  Simple  AddUum^ 

Rnd  the  snm  of  the  columii  <>f  nnits:  if  it  be  less  than  ten 

d^^  il?^*"?**r*^^  ^^'""^  ^^  «°it»  below  the  Hne  S 
d»wn  but  jf  It  be  creator  than  ten,  then  write  doX\he 
nmts  fipre  (ue.  the  fast  figure  on  the  right  hand)  of  thTaum 
nndertEe  column  of  units,  and  carry  tl  tiie^dumn  of  tZ 
the  remaimnff  figure  or  figures.  coiumn  01  tens 

Add  the  colnnm  of  tens  and  the  fiinire  or  fionvM  ^-  — - 
n^  ^  *•  y°"  ^™  *""«*  "»  eolomn  «f 

jjrriU  do«,  th.  fuU  ram  of  the  b.t  column  <m  th.  left 

-Th:^rn"",«!^"'  "'''^'^  ''"  be  th.  „m  0,  amount 

f  ^*i*  «^?^  together  35,  66,  and  282L 
oj  tne  Rule, 


AHITffMSTia 


85 

66 

282 


Y^Oiod  qfaddinq,    2  and  «  are  8.  8  anil  5  ar« 
13,  •.«   1  ten  and  3  unit.;  write  down3  JndlJ 

3  a^  ?7  ^^,%T  ^'  ^  *'^^  S  »re  14,  14  and 
wd  7  tens,  write  down  7  nn^I  .k'"'  ?''  *^  H"^  <^  hundred), 
one  hundri(r^  ^  *'''^*'  *^^  *^^"™  ^^  *«»»  *ad  carr J 

huS:?di' plU  "*  «'  ^•-  »  l^'^drecl*.  write  down  3  in  the 

iiw  of  the  mm  kTwordg   ^'^^'      "^  "^'"^^  ^**^  *^«  '»««^- 
BytheRnle, 

are*fl  ^nr*'?  }^'  1«  *»?  9  ire  24,  24  and  7 
•re  31  or  3  tens  and  1  unit:  write  down  1 
under  the  units,  and  carry  3  tens. 

11  on  3  and  2  are  5,  5  and  9  are  14    14 
IS'^o^r*]^^^^  and6are  23,  ie.^  tei 
or  2   hundreds  and  3  tens; 'wiSe  dowL  3 
tens,  and  carry  2  hundreds. 

Mudi  thou«and.,  and  carry  2  tens  of  Oum. 

Jui^l  iTof'ti'si^ar  "^ '" "  *•«- »'  ««"»»*■' 

birppoae  we  have  te  add:  ~  -^ 

m       Add  thus..   7.  16,  22;  put  down  2  unu^  the 

JlJ^'f     "  ^V  ***,"*  **^»«  »»«ch  time;   in! 
•teaa  of  saying  7  and  9  ^ke  16.  16  and  7iS. 


3867 

709 

66030 

8S96 

^16029 

84531 


^m».    The  truth  of  ^smn.  in  Addition  may  be  proved 


3,  8  anil  5  bt9 

lown  3  under 

ten. 

[•e  14,  14  and 

(1  hundred), 

ma  and  carry 

own  3  in  the 


hundred  and 
housand  and 
-■ix,  and  fif. 
Q  the  mean- 


4,  24  and  7 
rite  down  1 

■ 

)  Are  14,  14 
•*e.  23  tens, 
rite  down  3 

7  Me  17,  17 
or  2  thons- 
m  6  hnnd- 


the  above 
It  with  hia 
on  aa  soon 


SIMPLE  ADD/Tioy.  j^ 

^l^fi?^:^T^^Tj^^^        .•?*  .fterwarda  down, 
will  p;obably  h^rrW^tdrcVLtlt  '""'  *^'  """*"" 


Add 


(1) 
11 
12 
14 

(8) 
12 
56 
42 


\ 

(2) 
22 

13 

79 
27 
94 


Ex.  VIL 
<ii       (1)        (5) 
45 

CIO) 

87 
68 
59 


10 

27 

8 

15 

81 

53 

■"• 

— 

(11) 

(12) 

98 

43 

55 

69 

60 

74 

(15) 

310 

46 

W7 

(22) 
378 
423 
748 


(16) 
32 
523 

876 

(2?) 
797 
465 
289 


(17) 
704 
450 
979 

(24) 
828 
939 

747 


(18) 

87 

867 

586 

(25) 
654 
546 
465 


(19) 
889 
803 
509 

(26) 
729 
909 
813 

(33) 
6045 
4500 
8068 
9647 


(6) 
33 
22 
16 

(13) 
68 
48 
98 

■'«■■ 

(20) 

500 

775 

89 

(27) 
888 
517 
743 

(34) 
5853 
9000 
8888 
5894 


(7) 
24 
56 
35 

(14) 
78 
66 
97 

(21) 

.682 

962 

276 

(28J 
674 
789 
555 


(S3) 

980e 

1932 

6580 

9889 


teif &t£2:  t^^'z  ^fr^r "•»  "^  ^»- 
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ARITHMETIC. 


was  fifteen    hSred    md    t^ „!.?'  ,*?,"  •'<'«"  «">»  "h"™ 

the  2nd.  two  hrnd'rfd  anW«,rl»rS:  CT^r.  j" 
many  orang«g  did  he  buy?        '*•"'«»  *n«  i«  and  3rd.     ^ow 


Ada  (1)  22+30+29+67 

(2)  63+93+87+73 

(3)  72+90+37+57+39 
4  38+47+96  +  83+27 

(6)  78+89+68+58+47 


Ex.  VIIL 


(11) 
71407 
90781 
68943 
32600 

2777 


(12) 
82079 
88099 
67005 
74387 
12345 


(6) 
(7) 
(8) 

(9) 
(10) 


(13) 
96748 
25003 
84067 
95674 
98765 


219+315+612+705 
602+628+346+648 
736-»-932+712+836 
9t8-i.««4+346+989 
9v<)+760+712+562 


(14) 
33456 
84771 
66854 
72984 
99999 


^(16) 
9466495 
7545478 
29099 
2988607 
9292929 
7833210 


(17) 
6770821 
910146 
6544889 
7400 
7683709 
3684793 


(18) 
27591046 
6768000 
39039587 
696459 
78534842 
19827634 


(15) 
15161 

8098 

958 

49790 

78363 

(19) 

768400 

95320089 

6949 

84982759 

700897 

78563412 


'^'^^^-^Z.^^^^^^   -we.  two  tHon. 


Mvoa 


aiMPLK  A  DDITION.  t\ 

hundred  i^wmitv  Iev2^  ^^k*"*?^-'^"''.  thousand  nine 
and  eleve^     '*''*"*y*«^"»'   ^^^   thouwmd    two  hundr  eil 

on  Ll^ke'iairoTw^r  ^  '^^'^^  fSP?^**^*??  ^'  *»>«  conn  tie. 
thousand  idne  h™4d  airl  «4fi^^  I^bton.  twenty-four 
thousand  mne  h«\°^  ^^^  fi^^fL*^,^;  .^^  fi%-one 

seven   thousand  four  hnii«Jl   -«?     •'    ?'   ?™°®'  twenty. 

<--«;    in  1861  the  population  of  the  countiwi  n«  ♦!»*.  n** 
nver,  was  :  of  PreaonfV   fi/f-i»««  aw      *'°™*«8  on  the  Ottawa 

ninety-nin; :  of  Kell  «^  f  k  ***'^'"?^  ?*^?'  ^''''^^  »n^ 
twenty  four;  of  Ston^wLf^""*"!  ^^^'^^ ^^^'^^^^  *"^ 
and  twenty  /  of  R«Xw  t^^f  J;?."**  *^?"l*°d  six  hundred 
twenty-five.  Wt^  ™  ^^Ij^ilf "^^^^  ^^'^  ^^^^^'^d  ^n^ 
count^i  in  1861  ?  "^  ^^  population  of  these  four 

hu^niySxK^^ttL^^^^^^^  thousand  eight 

Band  three  iiundr^  and  iSvenfVfK!'  ^^**^*'"®«?»  ^^^^^ety  thou- 
thousand  and  SnXrx  .  oJSS^*  frt/  Hamilton,  nineteen 
dred  and  sixty^^o^  SL'^rS r!f^t';!?"'^^?  thousand  six  hun- 
dred  and  f^y-tfi^'  •  ffinn '  «i  '^?u  thousand  se^en  hun- 
and  fifty-fivL     K^d' «:^  *«^i®^®^^^^  fi^«  hundred 

1861  ?  ^  *^  '^^  ^^^'^  population  of  these  cities  in 


Find  the  sum  of 


Ex. 

(1) 

20712 

212907 

616848 

703003 

1090090 


IX 


.    (2) 

2012 

75005 

700764 

93869 

4202573 


(3) 
22793 
27812 
38614 
456'J3 
92075 


(4) 

278653 

972009 

2673627 

0009607 

27693 
»86735 


2612856 

8906783 

912227 

276a'ii398 
33297653 


87613906 

27305638 

^617382 

dV26378o7 

968363352 

2730e4fJd 


tt 


AJRITUMETia 


683927*2H5 

93S6()S.V^9 

2li83;»2;»7 

263<)2r)f;2 

583ue  323 
9600393«S 
543832586 
782395678 

(10) 
72867853 
97605812 
7638516 
316527308 
276607836 
97673904 
268937318 
718768926 
203685738 
96369568 
3317669387 


<8) 

106738672 

68:m..»...« 

9283273(^1 

9283678 

238906594 

9366"^ 836 
20786,  >8 

306736 1# 
928327563 
668302126 
202386517 

(11) 
868936709 

76386673 
467308763 
900009900 

90909999 
938668378 
712060760 

77807689 
234693368 

99213667 
837346396 


897203685 

28678326 

£06738638 

728397328 

563436639 

912368834 

6383563 

83297609 

603536239 

736397664 

9325066f)3 

(12) 

378684*976 

^       79683886 

^    468976395 

786347512 

927607038 

908090^)8 

768385006 

703209600 

87967339 

862006764 

993387635 


•  ^lu^    ^^1  together  nine  milliong  four  hundred  and  aixfcv 

^ventTZ^  L'JIr^^^lf^^^  and  ninety.five,  thrj;!L^dred  an"^ 
seventy-five  millions  five  hundred  and  seventy-three  thou 
SM^  sev^    hundred    and  thirty.five,   seven   Lndredi^^ 
fifty.four  thousand  five  hundred  and  forty-seven  three  iJ^ 
hons  .even  hundred  and  eighty  nine  thous^Ttwo  Cdrc  1 
and  e.«  bty.four,   twenty-nine  millions    eight  hmidred    an  i 
eighty-six  thousand  seven  hundred    and    ninety  ri^e    nine 
hundred  ai^d  mnety.twc.  thousand  and  eighty-four        ',  "  « 
dred  and  nmety-three  thousand  six  hundfed  and  r  ^;         !' 
two  millions    six    hundred  and  *eiehtv-four  the  *   ,' 

nmety.two  tho««md  eight  hundred  and  .eventy  th^Beven 
i^r^i!%^^  •"•*  '"'^'■^  '»«>"»»^  ""'i"- 
J;]*^  A.  H}^  hx"!  forty.foor  shi^ep.  thirtv-five  h™^  „i 
iS^hift  '     ■  t  '"^  »'««^_  How  many  »uu,u.l,  ha.i  h. 


(12)       ^ 
178684976 
79683886 
168976395  ) 
'86347612 
127607038 
908090^)8 
68385006 
032096(K) 
87967339 
62006764 
93387535 

i  and  sixty- 
lundred  and 
three  thou- 
indred  and 
,  three  mil. 
vo  hundred 
mdred  and 
-nine,  nine 
p,  '-  7o  h^ia. 

mdred  and 
hree,  seven 
three  hua> 

re  hend  of 
aIs  liAil  he 


SIMPLE  SUBTnACTlON,  23 

(15)    In  one  year  «  farme  a  crnp  wag  ^  tollowit  Fi'v. 
hundr^wdtv  mty.three  bu  ^ela  of  nheat  a  hunTredand 


m'lch  did  h,  get  for  the  farm? 


.-^  ».utia  vwu  jiuuuruu;     ae 
■u  hundred  dolian.     I  low 


FW!n  f^ti'  T«^l'fiv«  thonsand  two  hundred  and  elevent 
^'o^1^r^IXT'I^^\f^'y'  5««*.  thirty-one  S 

total  population  of  the  mx  eountiti  L  iSw  Eri»? 

SIMPLE  SUBTRACTION. 
•ii,I^.®2P'^"  SuBTRAOTioif  !•  the  method  of  findinir  what 

heiL^m^'.fi^::;*^*'*  mihot,  pUced  between  two  nnn. 

be  .aKJSfrom  7"'.?7iV-4.""""  3,  m«u»  tht  3  i.  to 

^<^  for  Simple  Suhlraction. 
greater  nS,r  ,YS!!t  ^^  ""  '"^   ■""»'«'   ""l"  *>•• 

.t«i»ht  line  nndor  the  Wer  SS'r."^  ''°  °"'  "^  *"»  • 

•«>f»mder  under  the' linrwTJi''^  """Z  ».  and  piaco  the 
ntoder tene,  .1,4^^       '"*'  ^»^  "^<»  >mder nnits,  tena 

But.  if  the  unit,  in  any  %,.,-,  i„  the  lower  n^m^,r  b. 


Z' 


/ 


24 


ARITHMETIC, 


■i 


greater  than  the  number  of  units  in  the  figure  just  ahove  it 

D^r  fii^^  ?W  ^^  ^^"^""l  ^^I^  ^'•^"^  *^^«  ^"»»l'er  in  the  up- 
DorT  "^cJ^ed,  and  write  down  the  remainder  L 

+1.1'^?  t^\^^  *^®  "^^f  *  number  in  the  lower  number,  and 
then  take  thi8  figure  thus  increased  from  the  figure  iuLtlbove 
It   by  one  of  the  methods  already  explained.  ^ 

Go  on  thus  with  aU  the  figurelifc 

Vw.  f  h!  J-^  '^^®''^'''^®'  P""  remainder,  so  written  down,  will 
be  the  difference  or  remainder  of  the  given  numbera. 

Ex.  1.    Subtract  647  from  859. 
By  the  Rule, 

647      ^J^,^^"^'  J  ^''?°'  ^  ^^''*^*'  2,  i.«.  7  units  from  9 
W      units  Ieave2umt8;  write  down  2  in  the  units' 

diff.  =312      F^^  .  ^  from  5  leave  1;  i.e.  4  tens  from  5  tens 

B  frnm  ft  1.        o®  •  ^^1'  ]^"*?  "^^'^  ^  "»  *^e  ^ens'  place. 

5  from  8  leave  3,  i.e.  5  hundreds  from  8  hundred^  leave  3 
hundreds;  write  down  3  in  the  hundreds'  pUce. 

Ex.  2.  i^ind  the  difference  between  seven  hundred  and 
forty-two  and  two  hundred  and  sixty-eic^ht.        "''''^®^  '^^ 

By  the  Rule,  ^    *" 

Im    „  l*^*^^*  **^«  8  from  2,  ie.  8  units  from   2 
—    ?S'i"'    '-i  *^^-  ^^  ^  2,  which  makes  12,  8  from 
diff.  =474    1-2  leave  4;  write  4  in  the  units'  place. 

must   .  .u\A  inf    r  ^^^^  ^^  *?  *^®  "PP®*"  number  742,  I 
""''    ■:li'l!?JilHTr.?n^.^  ^ps  (so  as  not  toalter 


♦k,  iV V  V  *wwor  uuinoer  zoo  (so  as  not  toalter 

which  makes  It  14,  really  14  tens,  then  7  from  14  leave  7 
really  7  tens;  write  7  in  the  tens'  place.  ^' 

I  have  just  added  10  tens,  or  1  hundred  to  the  upper  num. 
ber,  I  must  .-.add  1  hundred  to  the  lower  nuE  ".T 

It  3  really  3  hundreds,  then  3  from  7  leave  4,  really  4  hun? 
dreds;  write  4  m  the  hundreds'  place.  ^ 

*i,!l^'  •^*  ^i^*'^  '5"'!^  greater  is  eight  thousand  two  hundred 
than  six  thousaud  three  hundi-ed  aiid  nine?  "uuarea 

9  from  0  I  cannnf;_  fh 
write  1  in  the, units''  place;  carry  j,  i 
ton,  then  1  from  0  I  cannot,  then  1  f 
le«v«  0,  really  1  ten  from  10  tens  leaves 


^V 


SIMPLE  8UBTRACTI0K. 


hundred  and 


fcwo  hundred 


write  9  In  the  tens  place;  carry  1,  reaUy  1  hundred,  then  4 
from  2  1  (cannot,  then  4  from  12  leave  8,  really  4  hundreds 
from  12  hundreds  leave  8  hundred* ;  write  8  in  the  hundreds' 
place,  carry  1,  really  1  thousand,  then  7  from  8  leave  1 
really  7  thousands  from  8  thousands  leave  1  thousand  •  wiiti 
1  in  the  thousands'  place.  ' 

Note^  The  truth  of  all  sums  in  subtraction  may  be  proved 
by  adding  the  less  number  to  the  difference  or  remainder  •  if 
thi8  sum  equals  the  large^^number,  the  ^sum  will  probablv 
have  been  worked  correctly. 

Thus,  Proof  of  Ex.  3.  Less  number  -I-  wmainder  m  6309 
+  1891  =  8200,  the  greater  number. 


(1)  (2) 

From      18  27 

Take      14  15 

(8)  (9) 

21  51 

18  49 

(15)  (16) 

2(»0  647 

16  380 


(3 
31 


'I 


Ex.  X. 

(4) 

55 

5 


(«) 

86 
60 


(10)       (11)       (12) 

64         83         98 

6         47         89 


5G3 
22 

(13) 

70 

54 


(7) 

7r»9 

603 

(14) 
64 
29 


(22) 
5G3 
47€ 


(23) 
209 
)20 


(17) 

896 

708 

608 
499 


(18) 
702 
504 

(25) 

486 
307 


(19)  (20)  (21) 
800  650  912 
199  56        707 


(26) 
843 
745 


(27) 
900 
791 


(28) 
505 
107 


(29)  Subtract  thirty-seven  from  fifty ;  twenty-nine  froiw 
•eyenty-one,  sixty-six  from  one  hundid  and  four;  ninety! 

tl^S^  K'^^*'"f^'5  !?^  "^^^"" '  **««  hundred  and  five 
from  three  hundred^ and  three;  four  hundred  and  seventy- 
five  from  six  hundred  and  forty  nina.  o«v«uty 

(30)  A  gentleman  bought  a^horse'and  a  oarriaffe  for  five 
hundred  and  sixty^doUars,  the  horse  was  valueS  at  thrle 
hundred  doUara  How  much  wa..  the  carriage  wor?h  T  aLd 
how  much  was  the  horse  worth  more  than  the  carriage? 

_(3l)     In  a  school  there  are  75  nhiMi«^n   ♦»«»— "a  -aj* 

How  many  more  boys  than  girl's  are  ihere'?"'  *™  ^  *""" 

(32)    Charles  had  167  marbles,  he  gave  John  49,  James  65, 


2» 


"i 


'Vi 


ARITHMETIC, 


diirfrLe^?^'^  '"^'^  ^^  *^*  «"°^  of  6  and  4  exo^  their 

for  ink,  3  c^ntXv^T^htr^J^"  »  copy„Uk,  5  ^ent. 
alcove  he  lost  aU  but  4  oAnJPfK  ^'  *??  ?*^°8  ^«''  *he 
how  much  did  he  lose  t         '  ^"%^  *  ^^^*  "^  -^  P^^^^^*  ; 


0) 
I'Vom      5467 


Takd    I  3i-)46 


Ex.  XI. 

J2)  (3) 

7001  SfxK) 

3890  2001 


(12) 
14748 
1.1042 


(13) 
54832 
29648 


(8) 
6281 

697 

(14) 
80408 
69385 


7210 
3809 


(10) 

8883 
999 


(5) 

6480. 
996/ 

(11) 

6600 
2575 


(15) 

70007 
69999 


(16) 
43520 
2r>347 


aib      IS2      VF^'     ^^^ 

■''''*^_  ^60506    68050092    94090096 

two  thou.^d'^ve  Cd,«Tr^d"roX-l'^u°aT*^- 

milhon  seventy  thou.«.d  four  hundredJdi^ne  '  '"'* 

*A^\"i^t'i^1^:^^^  +  "5-3C8  + 
(23)    John  «y,  to  Tlenry.  I  hav,  97  marble,  Henry  re- 


"•  r' 
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27 


plies,  I  have  29  less  thanyou:  Charlie  adds,  I  have  as  many 
as  both  of  you,  less  25.  How  many  marbles  had  Henry,  and 
how  many  nad  Charlie? 

(26)  A  man  whose  yei^rly  income  is  1000 'dollars,  spends 
84  dollars  for  house  rent,  135  dollars  for  servants,  39  dollars 
in  travelling,  58  dollars  in  clothing,  as  much  on  his  garden 
as  in  travelling  and  clothing,  804  dollars  in  household  bills. 
Will  he  have  saved  anything,  or,  be  in  debt  at  the  end  of  the 
year,  and  to  what  amount? 

(27)  Harry  goes  up  sixteen  steps  of  a  ladder,  which  has 
45  steps,  then  down  7  steps,  then  up  10,  then  down  2,  then 
down  4,  then  up  11,  then  down  9,  then  up  7,  then  up  5,  then 
down  8,  what  step  from  tho  top  and  bottom  will  he  then  be 
standing  upon  ? 

(28)  In  a  union  workhouse  there  are  133  inmates.  The 
number  is  made  up  thus:  infirm  and  able-bodied  70;  able- 
bodied  and  children  105;  children  and  officers  63;  officers 
5.     Find  the  number  of  each  class. 

(29)  A  basket  contained  oranges,  nuts,  and  eggs;  in  all 
1709;  there  were  1696  oranges  and  nuts,  and  1262  nuts  and 
eggs.    How  many  more  nuts  were  there  than  oranges? 

(30)  The  population  of  the  counties  on  the  river  St.  Law- 
ronce  in  1861,  was  one  hundred  and  seventeen  thousand  nine 
huadred  and  eighty-six,  that  of  those  on  the  Ottawa  river  was 
seventy-two  thousand  two  hundred  and  sixty-eight.  Find 
the  difference  between  the  population  of  these  counties? 

(31)  What  is  the  difference  between  thirty-seven  millions 
nine  hundred  and  six  thousand  seven   hundred  and  three 
and  forty-five  millions  three  thousand  and  eight?  * 

(32)  The  subtrahend  is  fifty-six  millions  two  hundred  and 
twelve  thousand  three  hundred,  the  remainder  seventy-seven 
thousand  three  hundred  and  thirteen.     What  is  the  minuend? 

(33)  The  minuend  is  sixty-six  millions  three  hundred  and 
four  thousand,  the  difference  twelve  thousand  five  hundred 
and  eighty-six.     Find  the  subtrahend. 

(34)  A  man  bought  305  sheep  for  3  dollars  a  head,  and 
after  spendmg  45  ^oltars  on  them  for  food,  sold  them  for  4 
dollars  ah^yjL^4r5w  many  dollars  did  he  gain  by  his  bargain  ? 

i  pv'?"*  «■ «»  iiio  yoar  looi  ttus  luipoi  us  iuuo  v^'auttiiii  were 
firty  three  millions  fifty-four  thousand  eight  hundred  and 
ty  iiiy-aix  dojlars,  and  tae  Exports  were  thirty-four  n^llious 


Il'i 


AniTHMSTIO. 

10  4.  ^ 1^  T  vvtV      Jx    "T  ^»  -^^^  ~ '"  plus  6  less  1 » 

Note.    A  line  oyer  a  letter^op  letters,  increases  their  value 
^thousandfold:  thus  V«6,  V-6000;  C-ioo/  C«10000qt 

Ex,  XIL 
77,  84,  103,'l67;  190,  '4,^'l,l43ff20^/,ij,'f^f ' 

?Uj  MO,  MM,  DCOXLIX,  MDOCCLXV.    '    ^' ''''^' 

8IMPLB  MULTIPUOATION. 
neated  .dditim,,  thn..  when  2  "  mnUi"i^  b»  8   the  num* 

-  iTlf  iL""^^''  '''''*''  *"*<>'>•  repeated  or  added  to  ftjelf  i. 

•l»ve  ?jainple.  3  is  the  multiplier.   '"•"'""•   """•  *«   ••>  • 
^B',?**%  ""i  Wnltiplicaatf  are  .dm,t!m«  -■--•.*»;.     >- 


The 


)C,  called 


«rrO,   OK    ilULTIPLIED  BYrpWc, 


II 


..    'I 


9  hnndred  and 
[mporta  exceed* 

',  five;  X,  ten; 
»  one  thousand. 
I  ia  cifier,  or  to 
klne,  it  is  to  be 
r  value,  it  is  to 

IX  =  10  less  1 
plus  5  less  i  SB 
I  1  =  70+9  = 


ethod  of  ro« 

Sf  the  num- 

times,  which 


ilMPLE  MULTIPLICATION, 


tween  two  numben   meani   that   the   nonibeni  are  to  be 
multiplied  together. 

The  following  Table,  called  the  Mcltxplicatiow  Tabli, 
ought  to  be  learned  correctly : 


^Twice    I 
1  makes  2 


2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


•  • 


4 
6 

8 
10 
12 
14 
16 
18 
2010 
22!ll 
24112 


3  times 
1  makes  3 
2 


3 
4 
6 
0 
7 
8 
9 


it 


•  * 


6 
dj 
12 
15 
18 
21 
24 
27 
30 


r 

8  times 
1  makes  8 


2 
3 

4 
5 
6 
7 
8 
9 
10 
8311 
3G,12 


4  times  I  5  times      6  times 
1  makes  4:1  makes  6;1  makes  6 


•  • 


•  t 


8 
12 
16 
20 
24 
28 
32 
36 


2 
3 
4 
5 

6 
7 
8 
9 


40,10 
44i]l 

4812 


•  • 


•  • 


'*• 


10 
15 
20 
25 
30 
35 
40 
45 


2 
3 
4 
5 
6 
7 
8 
9 


7  times 
1  makes  7 


2 
3 
4 

6 
6 

7 

8 

9 

10 

11 

12 


50  10 
55jU 
G0jl2 


•  • 


•  • 


16 
24 

32 

40 

48 

56: 

64i 

72' 

8010 

88  11 

9612 


9  times 
1  makes  9 


2 
3 

4 
5 
6 
7 
8 
9 


18 
27 
36 
45 
54 

es 

72 
81 


2 
3 
4 

5 
6 

7 
8 
9 

ooio 

9911 
108: 12 


10  times       11  times 
1  makes  10|  1  makes  11 


•  • 


» • 


•  • 


•  • 


•  • 


20 
30 
40 
50 
60 
70 
80 
90 
100 

no 


2 
3 

4 
5 

6 
7 
8 
9 

10 

U 


120:12 


•  • 


*  • 


•  • 


22 

33 

44 

55 

66 

77 

88 

90 
IIOIO 
12111 
132,12 


12  times 
1  makes  12 


2 
3 
4 

5 
6 
7 

8 
9 


•  • 


t » 


•  • 


24 
36 
48 
60 
72 
84 

108 
120 
l.^i 

144. 


17.    RuU  for  SimpU  MuUiplUiatUm,  when  iU  muUiplkr  U 
a  nwmber  not  larger  man  12,  ^ 

^:     LB.     Phice  the  multiplier  under  the  multiplicand,  units 

r  uujts,  and  (if  the  multiplier  be  10,  11,  or  12)  tens  under 

;  then  draw  a  line  under  the  multiplier. 

•    Idi-ly  each  figure  of  the  multiulicand.  Winmnff  t«th 

uita,  m  tne  nguw,  or  figures  of  the  mulfcipb.(bylneaua 

ae  Hul<9phcation  Table).  ^     ^^ 

Wiite  down  and  carry  as  in  Simple  Addition. 


/ 


•:>^ 


80 
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Ex.  1.  Mnltlply  531  by  2L 
By  the  Kule.    ^         ^  ^ 

631  ^<»  1  «»»*  makes  2  nnita;  write  2  In  the 

2        *«"*»  V}^  of  the  product.     Twice  3  tens  of  unite 

T^  S\v®  ^iTJ*'  'S'*?  •  ^*«  ^  »°  *ho  teM'  place 
10  WrJi  n^*  P-?^"*^.  Twice  6  hundreda  of  units  make 
♦?«  I.  T^  of^  units,  or  1  thousand  0  hundred  ;  write  0  in 
the  hundreds'  place,  and  1  in  the  thousands'  placi 

Ex.  2.    Knd  the  product  of  6063  and  (L 

By  the  Rule. 

A        ^}^^  ^  ^^  =  '^  «^*«  «  1  ten  and  8  units; 

2       7"*«  ^o^?^*"'  ^^^y  1    *«°-      Next  6  times  6 

30378  o^*!  ^  *®^»  ^liich  added  to  the  1  ten  carried 

*,  J       ~"  ^ '.  ^^^  ^  3  hundreds  and  7  tens :   write  7 

tens  and  cany  3  hundreds.  '  ' 

drSf*i^«r=f  ^.r^^  =^^'  which.added  to  the  3  hun- 
dre^  cartted  =«  300  hundreds,  write  3  in  the  hundreds' 
pi&ce. 

»^^^^^t  A  S^  *  <*<«w«nd8  a  30  thousands  »  3  tens  of  thou- 
wnds  Mid  0  thousands ;  write  0  in  the  thousands'  place,  and 
3  m  the  tens  of  thousands'  place. 

^^^iJ^  "^  ^  seen  from  the  Multiplication  Table,  that 

^e  ri  W.^  T^""  ^.^"^  7«  have  only  to  Write  0  to 

,     ^fif""**^**  **'  *^®  number,  thus,  3  X  1  =  3,  3  X  10  ss  30- 

ah,D  6893  X  10=t^58930,  and  58930  X  10=589m  ' 

Sumlw-ly  3  X  100«300,  3  X  1000«3000,  and  so  on. 
.^^^    '!^I  '^'''^^  ^  multiplied  by  20,  the  result  is  the 
same  m.  if  the  number  were  multipliea  by  2,  and  0  written 
«u  the  nght  hand  of  the  product  j  t^hus,  6  X  20  =  6  xlxIS 

Q-   T  1    2^  ^TL}^^  *  ^^  "^  ^^  a°y  other  number. 
Smidarly  60  X  200  « 12000,  60  X  2000  a  120000,  and  so  on. 


Multinly 


Ex.XnL 

0)     (2)      (3)      (4)     (6)  (6) 

63      47      88      66      48  60 

2        2        2        2        3  3 


(7) 

(8) 

lO) 

29 

75 

27 

3 

3 

:^- 

1/ 


<i?   'ii'   'J12>   <^?>   <3i>   <•«)   <i9   (H)   (.8) 

4  ""'j;        "i        "*        «*^        «'"«^       lo        '£4 

•6666667 


SIMPLE  MULTI PLICA  TION. 


SI 


(19)  (20)   (21)  (22)   (23)  (24)  (25)  (20)  (27) 
63   46   77   69   54   20   99   53   87 
7    8    8    9    9   JO   10   11   11 


^ 


>3  tensof  tboii- 
knds'  place,  and 

ion  Table,  that 
'  to  write  0  to 
J.  3X10=30; 

too. 

^nd  so  on. 
le  result  is  the 
and  0  written 
>  =  6X2X10 
X  20  =  60X2 
number. 
OOO,  and  so  on. 


(28) 
91 
11 

(37) 

479 

7 


(29)  (30)  (31) 
60  49  687 
12         12   ;<^ 


(32) 

800 

3 


(33) 

697 

3 


(34)      (35) 


(36) 

497 

6 


(38)       (39)       (40) 

905        835        487 

7  8  9 


mmmmmmm 

' 

■' 

(41) 

560 

10 

(42) 

538 

11 

(43) 

888 

12 

(44) 

704 

12 

(45)  Supposing  an  acre  of  land  to  produce  39  bushels  of 
wheat,  how  man^  bushels  will  U  of  such  acres  produce,  and 
what  will  be  their  value  at  6  shillings  a  bushel? 

(4%)  Th^re  are  21  shillings  in  1  suinea,  and  12  pence  In  1 
shilling;  how  many  pence  are  there  m  3,  7,  12  guineas? 

(47)  Charlie  bought  of  Quintin  11  rabbits  at  23  cents  each, 
and  Quintin  bought  of  Charlie  9  hens  at  33  cents  each,  how 
many  cento  had  Quintin  to  give  to  Charlie? 

(48)  What  is  the  difference  between  12  dozen  and  8^  and 
8  dozen  and  12?    [Note,  1  dozen»12.] 

(49)  A  has  seven  thousand  four  hundred  and  one  pota> 
toes;  he  sells  B  fifty-seven  dozen  and  five;  C  one  hundred 
and  twelve  dozen  and  eleven ;  />  two  hundred  and  fifty-nine 
dozen  and  nine;  and  E  the  remainder.  How  many  more 
did  i?  buy  than  C/ 


0) 
Multiply  9048 


Ex.  XIV. 

(2)    (3)    (4)  (5)  (6) 

5849   9873   38076  6057  970G8 

2     3     3  4  5 


(8)      (9) 
80965   439090 


492i6 
12 


69432 
12 


(10) 
48508 
8 


/1R\ 

21357 


(11) 
33069 

7 


11 


IMl\ 

91537 
12 


8f 


ARITIIMBTia. 


?  1 1' 


(19)    If  the  second  pemm  at  the  end  of  two  ilair.  t,,™ 
^miTV"?'  "'"'ify  •"  «»  oppose  dTrJitiontS^™ 

firaa    Place  Jhe  multiplier  under  the  multiplicahd  unit. 

St  tttuArpjir"  *^'  ""^ '» °"'  then-rwViLi 

Multiply  each  figure  of  the  multiplicand,  bemnninff  with 
the  units,  by  the  figure  m  the  units ^e  of  tCfti^er 
l^^^i'iL'lSf "  '^'  Multi^pHcation);  write  c^t' 
^en  multiplv  each  figure  Of  the  multiplicand,  beginnini? 
with  the  muts,Jby  the  figure  in  the  tens'  place  of  the  mu  t^ 
Pher,  placing  the  first  figure  so  obtained  unaer  the  tew  of  the 
line  above,  tie  next  figure  under  the  hundreds,  and  s^on. 

thrmStth^r.*^'  "^'  ^^y  ^*^  ^^  Buoceeding  figure  of 

Ex.      Multiply  2307  by  35a 
By  the  Rule, 

2307 
358 


Bince  368  =  30+0  50  +  8,  when  we  mul- 
tiply  by  the  6,  we  in  fact  multiply  by  60. 
imd  2307X50=115350;  again,  wh  4  we 
niultiply  by  the  3,  we  in  fact  multiply 
by  300,  and  2307  X  300  =  692100;  lence 
It  IS  quite  clear  that  we  may  multiply 
by  the  simple  figures  6  and  3,  if  we  only 

tne  nrst    fienrrt^  m   fliA  Btt^^^^   i;__ i  "^ 

the  tens'  place  of  the  first  line,  and"  ^e  fii^rfigi^e'' <rf"t£e 
third  Ime  under  the  hundreds*  place.  «*  «*« 


1845a 
11536 
6921 

product  =  825906 
take  care  to  nlace 


the  Multiplier  m 


k  figure  of  the 


SIMPLE  M  UL  TIP  Lie  A  TIOn!  13 

Ex.  2.     Find  the  product  of  768  and  609. 

758  Since  768,  or  any  other  number,  multiplied 

**y  P  gives  0  as  a  product, .  •.  in  this  case  we 
multiply  by  9  and  then  by  6,  writing  the  first 
ligure  of  the  second  line  under  the  hundreds* 
place,  and  not  under  the  tens*  place  of  the 
line  above,  for  609  =  600  +  9. 


.     6822 
461622 


NoteJ^  If  the  Multiplier  or  Multiplicand,  or  both, 
end  with  cyphers,  we  may  omit  them  in  the  working ;  tak- 
ing care  tp  place  on  the  right  hand  of  the  prodr.ot  ai  many 
cyphers  «/«l»»ve  omitted  from  the  end  of  the  multiplier 

ZT^i^^\?^}^\    2?."*'  ^  270  be  multipUed  by  w' 
and  2700  be  multiplied  by  50700,  we  have  ^  *^'» 


/. 


270 

607 


189 
135 

136890 


270 
60700 

189 
135 


In  the  first  case,  when  we 
multiply  7  by  7,  in  fact  we 
multiply  70  by  7,  and  70  X  7 

In  the  second  case,  whei 
we  multiply  7  by  7,  in  fact 


, -"r ,       13689000  we  muicipij 

we  multiply  70  by  700,  and  70  X  700  =  49000. 

Notes.     2X3  =  2  +  2  +  2  =  6,and3X2=:S  +  3  =  6 
.*.  2  X  3=3  X  2;  and  this  is  true  of  all  numbers. 

Note  S.  It  more  than  two  factors  have  to  be  multiplied 
together  as  2  X  4  X  9,  it  is  termed  continued  MuL-npucl- 
TTON,  and  smce 2  X  4  =  8,  and  8  X  9  =  72,  and  .-.  2  X4 X 9 4 
7 A  we  shall  of  course  obtain  the  same  result,  whether  we 
multiply  any  number  by  72,  or  by  its  factors  2  4,  and  9,  by 
continued  multiplication,  and  so  of  any  other  nimber  ^ 

asw.^^^"^"^'*^'^^*^^^*^^^^^^^^^  ^=280X9= 

19.     Numbers  which  are  produced  by  multiplying  totrethor 
two  or  more  numbers  respectively  greater  th^  lmt%    are 
called  Composite  Numbers.     Thus  4  =  2  X  2,  36  ==6X6  7m 
=  2X3X2X3,  and  such  like,  are  Composite  Numbers.  ' 

7  ^u'^^r  "^v'??}  ^*^«*  ^«  ^r«t«i»  «P  into  factors,  as  3,  6, 
7,  11,  and  such  like,  are  Primb  Numbers, 

r..f^li  t    '^®  *.?*^  ''\  ^^  "^^'^^  ^  Multiplication  may  be 
proved  by  using  the  multiplicand  as  multinbir.  and  fKe  Z.^x. 

s?mr«ffr'''"^1''??  *  H't^^e  product  thus  obtained'belhe 

Jbmt^tSl^"  **  ^'*'  ^^  '^^^  ^^^'^  Pro»> 


ARITHMETIC. 


(1) 

Multiply    403 
Hy      18 


Ex.  XV. 

(2)    (3)  (4)  (6)  (6) 

678   276  601  940  837 

27    83    64  CI  39 


(7) 
793 

30 


(8) 

407 

55 


(9)        (10)       (11)       (12)       (13)       (14) 

8G9        917        692        909        305        463 

89         46         73         88       715        608 


(19) 

495 

,870 


(20)  (21) 
690  417 
480        739 


(17) 
96732 
72 

(22)  (23) 
278  904 
900        803 


(18) 
67628 
64 

(24) 

3259 

'497 


(2.-,) 
1591  Kl 
33(:C 


(26) 
60738 
9706 

(32) 
92035 
8007 


(27) 
86370 
90900 


(28) 
47672 
5126 


(29) 
68109 
2065 


(33) 
84009 
7898  . 


(34) 

678000 
876000 


(30) 

45094 

7838 

(36) 
90058 
9000^ 


(31) 

66888 

6049 

(36) 

80108 
7770 


(37)  Find  the  product  of  seven  thonsand  and  thirty-nine 
b^  four  thousand  seven  hundred  and  nine ;  three  thousand 
nine  hundred  and  ten  by  three  hundred  and  fifty  thousand  ; 
eighty-seven  thousand  nine  hundred  by  nine  thousand  and 
six ;  seven  millions  eight  thousand  and  five  by  four  hundied 
thousand  seven  hundred  and  three. 

(38)  Find  the  product  of  the  sum  and  difference  of  four 
hundred  and  ninety-six,  and  three  hundred  and  twelve. 

(39)  Multiply  (1)  973  by  63,  and  also  by  its  factors  3,  3, 
and  7,  and  (2)  33000  by  1560,  and  also  by  its  factors  13,  6,  \ 
apd  6. 

(40)  Ab  in  (39)  do  also,  (15),  (16),  (17),  (18). 


Multiply    V8G89 
By       547 


Ex.  XVL 

(2) 
2/6832 
476 


_(3) 
720817 
6736 


(4) 

40481 


[SIMPLE  DIVISION. 


^ 


5) 

(«) 

10 

837 

U 

39 

(13) 

(U) 

305 

463 

715 

608 

18) 

rC2Q 

64 

) 

(2r,) 

»9 

ir>9oy) 

►7 

33ce 

0 

(31) 

14 

66888 

18 

6049 

(«) 

9264397 
9584 


(10) 
6835075 
2689 


(7) 

6707936 
9878 

(11) 
27083079 
3709 


(8) 

6078908 
6725 


708670367 
97806 


(12) 

250r)Sl)l2 
0289 


(13)    Find  the  product  of  3523725  and  2538. 
(!"*)        "  "  2778588  and  9867. 

(15)  ••  w  79068025  and  1386. 

(16)  "  ••  79094451  and  764095. 

(17)  Multiply  five  millions  seventy-gix  thousand  eight 
hundred  and  twelve  by  ninety-seven  thousand  six  hundied 
and  thirteen. 

(18)  Multiply  nine  millions  five  hnndrod  and  seven  thon- 
sand  three  hundred  and  forty  by  seven  thoasand  and  seven- 
ty-one. 

(19)  Required  the  product  of  twelve  millions  four  hon- 
rtred  and  eighty-one  thousand  kjl  hundred  and  thirty,  and 
fifteen  hundred  and  nine.  . 


SIMPLE  DIVISION. 

20.  Simple  Division  is  a  short  method  of  repeated  Sub- 
traction;  or,  it  is  the  method  of  finding  how  often  one  num- 
ber called  the  Divisor  is  contained  in  another  number  called 
the  Dividend.  The  number,  which  shews  this,  ia  called 
the  Quotient. 

Thus,  the  dividend  12  divided  by  the  divisor  4  gives  the 
quotient  3;  and  for  this  reason,  4  +  4  +  4  =  12,  and  there- 
fore if  we  subtract  4  from  12,  and  then  a  second  4  from  the 
remainder  8,  and  then  a  third  4  from  the  remainder  4.  noth- 
in^  remains. 

If  however  some  number  be  left,  after  the  divisor  has  been 
taken  as  often  as  possible  from  the  dividend,  that  number  is 
calleil  the  Remainder;  thus,  11  divided  by  4  gives  a  q«o- 
tient  2,  and  a  remainder  3;  foi  after  siibtractini.'  4  ?•-.".!«  !l 
once,  there  is  a  remainder  7;  after  subtracting"4  a  second 
time  from  the  remainder  7,  there  is  a  remainder  3. 

Ihe  sign  -r,  called  By,  or  Divided  by,  placed  between 

0 


\ 


H  ARITHMETIC. 

two  namben,  ligmfieii  that  the  first  u  to  b«  divided  by  the 
•econd. 

Division  is  just  the  opposite  of  Multiplication.     By  the 
Multiplication  Table,  3  X  4  =  12,  and  12-r4-^3,  or  12  —  3 


:4. 


;Mi'!ll 


I 


P  i! 


IP 


klfl 


I 


21.  RuUfor  Simple  Division,  wJien  the  Divieor  ie  a  number 
not  larger  than  IS, 

BuLi.     Place  the  divisor  and  dividend  thus: 

divisor )  dividend. 

Take  off  from  the  left  hand  of  the  dividend  the  least 
number  of  figures  wliich  make  a  number  not  less  than  the 
divisor. 

Find  bv  the  Multiplication  Table  how  often  the  diyisor  is 
contained  in  this  number;  write  the  quotient  under  the 
units'  figure  of  this  number,  and  take  notiee  of  the  remainder, 
whether  it  be  any  number  or  0. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0),  conceive  in  your  mind  to  be  placed  the  least  numl>er 
of  the  figures  next  followinc  in  the  dividend  which  will, 
affixed  to  the  remainder,  make  a  number  not  less  than  th^ 
divisor.  Proceed,  as  above,  with  this  new  dividend  to  find 
the  next  figiire  of  the  quotient;  taking  care  to  place  after  the 
first  figure  in  the  quotient  a  cypher  for  every  figure  just 
brought  down  from  the  dividend  except  the  last. 

Continue  this  process  till  all  the  figures  in  the  dividend 
have  thus  been  brought  down. 

If  there  be  a  remainder  at  the  end  of  the  operation, 
write  it  as  a  remainder  distinct  from  the  quotient. 

Ex.  1.     Divide  756  by  3, 
By  the  Rule, 

3)756  Method  of  tPorMng.    3  in  7  goes  2  times  and 

^m'  1  over,  write  2  under  th# 7 ;  3  in  15  goes  5  times, 

write  5  under  the  5;  3  in  6  goes  2  times,  write 
2  under  the  6. 

Reason.  In  766  the  7  =  700,  the  6  50,  =rand  the  6  =  6. 
Now  3  in  700  goes  200  times,  and  100  over,  therefore  write  2 
in  the  hundreds'  place,  and  carry  the  100;  then  3  in  100 
•f  50,  Of  150,  sfoes  50  timeS;  therefore  writ-e  5  in  tha  tftng* 
place;  then  S  in  6  goes  2  times,  therefore  write  2  in  the 
units'  place. 
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Ex;  It    Find  tho  qfntlent  of  V  '^  by  7. 


wUa  number 


the  dividend 


ite  2  in  the 


7)21406 

3058 
II 


Method  qf  V)ork.ng.     7  in  2  goef  no  tfmet. 
but  7  in  21  goes  3  times,  write  3  under  the  I  ; 

.  ••  .X  J  ^".'*  ^^  "°  *^"*®*»  7  ^'^  40  g<»e«  5  times  and 
D  over  ;  write  0  under  the  4  and  5  under  the  0  ;  then  7  in  66 
goes  eight  timee,  wr  te  eight  uuder  the  6. 

'Reuson,    In  2140(>  the  21  i«  «  21000,  the  4  =  400,  and  the 

.  •.  the  3  m  the  Quotient  =r  3000,  the  5 = 60,  the  8  =.=  8.  and 
the  quotient  is  3058. 

Ex.  3.  Into  how  many  classei  of  eleven  each  can  a  popu- 
lation of  eight  hundred  and  ninety  thousand  three  hundred 
and  eighty-nine  to  be  divided  ? 

11)890389 

80044  rem.  5. 
i.  e.  80944  classes  and  5 
people  over,  or 
890389=80944X114-6 


11  m  8  will  not  go,  11  in  89  goes 

8  and  1  over,  write  8  under  the  9 ; 
11  m  10  will  not  go,  11  in  10.^  goes 

9  and  4  over,  write  0  under  the  0, 

and  9  under  the  3 ;  11  in  48  goes  4 

.    ^^  ^       ,  ^  »n*I  4  over,  write  4  under  the  8 ;  11 

in  49  goes  4  and  5  over,  write  4  under  the  9,  and  rem.  6. 

at?\^     Distribute  six  hundred  thousand  four  hundred  and 
flfty-five  apples  in  equal  portions  between  12  families. 

I  *#1SUII1^  RLE  « r«     ■  ^m^^  _ 


12)600455 

60037  rem.  11 
.  •.  each  family  receives  50037 
apples,  and  tnere  are  11  ap- 
ples over ;  or 
600455  lesa  11  =50037  X  12 


12  in  60  goes  5 ;  for  the  next 
dividend  we  have  045,  .'.we 
write  two  C3rphers  or  00  after 
the  6 ;  12  in  45  goes  3  and  9 
over,,  '.writes after 0;  then  12 
in  95  goes  7  and  11  over,  .•. 
write  7  after  3,  and  ronu  11. 


Ex.  XVIL 

Note,    Each  of  the  given  numbers  is  to  be  divided  by  each 
of  the  different  divisors. 

(i)  88,  93,  98,  103,  100,  by  6,  9,  and  8. 

(2)  105,  110,  119,  128,  117,  by  5,  11  and  10. 

(3)  130,  141,  153,  168,  147,  by  6,  12,  anu  11. 

(4)  172,  195,  206,  257,  240,  by  6,  8,  and  12. 

(5)  462,  682,  840,  405,  555.  by  4.  10.  and  IL 

(6)  600,  763,  842,  999,  717,  by  U,  8  and  12. 

(7)  1210,  6876,  6063,  6000,  by  9,  12,  and  IL 


38 


ARITHMETIO 


\\\r 


\M 


(8)  2760,  9C0i,  8267,  6548,  by  8,  1%  and  la 

(9)  86246,  72635,  85490,  35298,  by  12,  10,  and  7.. 

(10)  76002,  90009,  53027,  by  11,  8,  and  12, 

(11)  5470698,  93700682,  2060198,  by  8,  10,  and  lU 

(12)  8360047,  6789643,  9889989,  by  7.  9,  and  12. 

(13)  How  many  times  can  vou  subtract  twelve  from  eiVht 
hundred  thousand  seven  hundred  and  ninet  What  number 
besides  1 1  will  exactly  divide  218581  ? 

(14)  (1)  If  the  dividend  be  84,  the  quotient  9,  the  re- 
mamder  3,  what  is  the  divisor?  (2)  If  the  divisor  be  11,  the 
remainder  7,  the  quotient  146,  what  is  the  dividend? 

(15)  A  woman  bought  11  foi^ls  at  36  cents  each,  and  sold 
them  so  u  to  gain  198  oenU ;  what  did  she  sell  each  fowl 
for? 

(16)  A  boy,  haWng  a  basket  containing  214  plums,  distri. 
buted  them  equally  between  his  eight  schoolfellows  and 
himself;  the  number  which  remained  over  he  g^"  to  his 
schoolmaster  ;  how  many  did  the  schoolmaster  receive  ? 

(17)  The  sum  of  two  numbere  is  4563,  and  the  less  num. 
ber  IS  9  ;  find  their  quotient. 

Ki^}^^  V^^  ***®  difference  between  the,  product  «f  40687  and 
603,  and  the  quotient  of  93710562  by  11. 

(19)  A  Bachelor,  who  died  worth  5427  dollars,  left  1500 
dollare  to  chanties,  and  the  rest  of  his  property  between  his 
housekeeper  manservant,  and  cook ;  the  manservant  was  to 
have  twice  the  cook  s  share,  and  the  housekeeper  was  to  have 
twice  the  manservant's  share  ;  what  did  each  receive. 

(20)  If  the  sum  of  18  and  30  be  divided  by  their  difference, 
and  the  quotient  be  multiplied  by  the  product  of  16  and  27. 
what  IS  the  result  ? 

?!.L  ^^"^  the  product  of  nine  hundred  and  seven  thousand 
and  fifty  seven  by  six  millions  and  six.  and  find  what  numbsr 
•tided  to  the  result  will  make  it  exactly  divisible  by  nine. 

^^^^««:^  ^*^®*  contained  282  apples  and  oranges;  theie 
were  230  more  apples  than  oranges.  Find  the  number  of 
oranges.    _  « 

(23)  How  many  penknives,  worth  16  cents  each,  oncrhft  fo 
ue  exQna™i  lor  4  gross  of  penholders  \t  10  cents  per  rlozen, 
and  tWenty.five^score  envelopes  at  16  cents  a  hundre<l? 
Ao^e,  1  icon=20,  1  gross  =  12  dozens. 
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S9 


•f  40687  and 


22.  Ruhfor  SimpU  Division,  token  the  Divisor  U  a  number 
laryer  than  12. 

RuLS.     Place  the  divisor  and  dividend  thai: 

divisor )  di  vidend  ( 
leaving  a  space  for  the  quotient  on  the  right  of  the  dividend. 

Take  off  from  the  left  hand  of  the  dividend  the  least  num- 
ber of  figures  which  make  a  number  not  less  than  the  .divisor. 

Find  how  many  times  the  divisor  is  contained  in  this 
number;  write  the  quotient  as  the  left-hand  figure  of  the 
whole  quotient;  multiply  the  divisor  by  this  figure,  and 
bring  down  the  protluct  under  the  number  taken  off  from 
the  left  of  the  dividend,  and  subtract. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0)  place  the  least  number  of  figures  next  following  in  the 
dividend  which  will,  affixed  to  the  remainder,  make  a  numUr 
not  less  than  the  divisor.  Proceed  as  above  with  this  new 
dividend  to  find  the  next  figure  of  the  quotient ;  taking  care 
to  place  after  the  first  figure  in  the  quotient  a  cypher  for 
every  figure  just  brought  down  from  the  dividend  except 
the  last.  ^ 

Continue  this  process  till  all  the  figures  in  the  dividend 
have  thus  been  brought  down. 

If  there  be  a  remainder  at  the  end  of  the  operation,  write 
it  as  a  remainder  distinct  from  the  quotient. 

Note,  If  any  remainder  be  equal  to  or  greater  than  the 
divisor,  the  last  figure  of  the  quotient  must  be  changed  for 
one  greater. 

Ex.  1.     Divide  1368  by  57. 
By  the  Rule, 

67 )  1368  { 24      Method  of  Worhinfi.     136  is  the  Ua>^  nnm- 

m  ber  taken  from  the  left  of  the  dividend,  into 

228  which  57  will  go  ;  we  then  say  6  into  II  goes 

gog  2;  write  2  as^  the  fii-st  figure  of  the  quotient 

-^  on  the  right  hand,  write  also  114  (product  of 

07  X  2)  under  136  and  subtract;  we  obtain  a  remainder  22. 

Then  place  8,  the  next  figure  in  the  dividend,  to  the  right  of 

the  remainder;  we  thus  obtain  a  new  dividend  228;  as  l)e- 

fore  5  into  22  goes  4;  write  the  4  to  the  right  of  the  2  in  the 

Quotient:   and  so  nrc<cee-d  till  sJI   ^^b  Amt^,^  ;«.  4-1.^  j:..^.i>...j 

are  brought  down. 

Efmon,  1308  =  13604-8;  .'.the  Ist  dividend  ii  reidly 
1 360 ;  now  67  X  20  =  1 140, .  \  the  1st  numlwr  in  the  quotient  i» 
20;  and  1360  -  1140  —  220;  .•.  the  second  dividend  is  220  + 


J  l!Ull!i!f  nil 


til 
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8  or  228,  and  as  67  X  4 = 228, .  *.  the  second  figure  In  the  quo- 
tient is  4,  and  the  quotient  is  20  -(-  4  or  24. 

Note.    Since  1368  —  57=24^  it  foUows  that  1368  4-24  «■ 
57,  and  also  that  57  X  24  ==  1368. 

Ex.  2.     Find  the  quotient  of  1039888  by  5048.     ^ 
5048 )  1039888  ( 2Ut>  '"'"°  '-  **•"  '— '  — 

10096 


10398.  is  the  Uaat  number,  taken 
from  the  left  of  the  dividend,  into 
""^[^Q  which  5048  will  go ;  we  then  say  5  in 

30288  *^  «^®^  ^'  *°^  ^^^  ^  2  ~  ^^^^^ »  ^"^® 
,                2  as  the  left-hand  figure  of  the  quo* 

tient,  10096  under  10398,  and  subtract;  we  obtain  a  remain- 
der 302.  Then  we  have  to  place  the  next  two  figures  88  of 
the  dividend  to  the  right  ot  this  remainder  to  form  a  num- 
ber 30288  greater  than  the  divisor,  .  *.  we  must  write  0  in  the 
quotient  after  2 ;  then  5  in  30  eoes  6  times,  and  5048  X  6  = 
30288,  write  6  in  the  quotient  after  0,  30288  under  30288,  and 
subtract ;  there  being  no  remainder,  206  ia  the  quotient  re- 
quired. * 

Ex.  3.    How  many  times  does  318493585  contain  8607 1 
^07)318493585(37004 
25821 


34585 
34428 

157 


60283  '"After    obtaining     37    In   the 

60249  quotient,  3  figures  of  the  divid- 

end have  to  be  brought  down 
to  get  the  next  significant  fig- 
ure in  the  quotient,  .*.  write 
two  cyphers  in  the  quotient. 
8607  is  contained  37004  times  in  318493585,  and  there  is  a 
remainder  157  ;  in  other  words  318493585^37004  X  8607  -f 
157,  or  318493585  less  157  =  37004  X  8607. 

23.  When  the  divisor  is  a  composite  number,  and  made 
op  of  two  factors,  neither  of  which  exceeds  12,  the  dividend 
majr  be  divided  by  one  of  the  factors  in  the  way  of  Short 
Division,  and  then  the  result  by  the  other  factor.  If  ^ere 
be  a  remainder  after  each  of  these  divisions,  the  true  re- 
nuunder  will  be  found  by  multiplying  the  second  remainder 
by  the  first  divisor,  and  adding  to  the  product  the  fij^st  re- 
maind^^r. 

Ex.  4,     Divide  56732  by  45. 

-  ^    j  ^732,  i  «.  56732  unitiL 

^  I  ft   I   6303  rem.  5, «.  e.  6303  nines  and  rem.  5  nnfti, 

1260  rem.  3,  <.«.  1260  forty ■five8,and  rem.  3  nines, 
•*.  Uie  true  rem.  cs9  X  3  units  4  5  nnits^27  -f  5,  or  32  units. 
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Therefore  the  quotient  arising  from  the  division  of  5C732 
ty  45  ia  126^  with  a  remainder  32  over. 


■V 


I,  the  true  re- 


Ex,  XVIIL 

D>ide 

(1)  192  by  16 ;  720  by  18 ;  795  by  15 ;  1786  by  19l 

(2)  1035  by  23 ;  1073  by  37  ;  2730  by  42 ;  5432  by  56. 

(3)  4560  by  80 ;  3871  by  49 ;  7744  by  88  ;  6935  by  95. 

(4)  5375  by  25 ;  29526  by  37  j   25665  by  29 ;   4590  by  45. 
(6)    69230  by  86 ;  37510  by  55 ;    10287  by  81 :  23919  by 

67  ;  25760  by  56 ;  538840  by  76. 

(6)    35626  by  94;  31339  by  77;  80840  by  86;  28782  by 

39 ;  9009196416  by  96 ;  41765256  by  72. 
(!)    88832  by  256 ;  175252  by  308  ;  321776  by  104. 

(8)  653723  by  329 ;  3577926  by  606 ;  542100  by  834. 

(9)  8189181  by  909 ;  4049820  by  745 ;  342604  by  883. 

(10)  7848600  by  365 ;  2339100  by  678  ;  90625  by  727. 

(11)  27291888  by  478 ;  30387310  by  397 ;  3273068  by  703. 

(12)  37624792  by  843;    90273189  by  613;    53006751  by 

609  ;  30073074  by  358  ;  630762540981  by  652. 

(13)  519387042  by  2731;    10101255  by  2185;   154725876 

by  3076 ;  632798014  by  7243. 

(14)  2015029  by  1004  ;   131686100  by  6487 ;  395494875  by 

6007  ;  50696184  by  1617. 

(15)  4519559744  by  5008 ;  16322853  by  9306 ;  23617103000 

by  li579;  2106144185  by  2735. 

(16)  142997420     by     3782;      19554707200     by     6016; 

2828882701578  by  38706. 

(17)  What  number  multiplied  by  79  will  gjiy^  the  same 
product  as  25  <  multiplied  by  553  ? 

(18)  How  many  pairs  of  stockings,  at  66  cents  a  pair, 
should  be  given  for  9  dozen  pairs  of  gloves,  at  110  cents  a 
pair? 

^  (19)    What  number  must  be  added  to  thirty  millions  nine 

hundred  anid  fiiahtv.fQur  thon<>£n<i   AnH   fSffv-rsT^s 

be  ezaotfy  divisible  by  two  hundred^ 


eight? 


i.1 i. 


^1.  - 


9ighty- 


(20)    If  the  sum  of  274  i^d  108  be  multiplied  by  their 


..  \ 
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(2])  A  farmer  bonght  75  sheep  at  4  dollars  each  ;  94  sheep 
at  3  dollars  each  ;  aiuj  106  sheep  at  2  dollara  each  ;  at  what 
r.rice  per  head  must  he  sell  the  sheep,  so  aa  to  gain  147  doL 
lars  by  his  bargain?  6  *«  *•»<  uui 

kJ?"i  ^^  *'*"^''  rl:^  ^^'^  ''**'»  '^^  ^<^^S  <^o"ar8,  gaining  there- 
by  1  dollar  on  each  hat,  what  did  each  hat  coat  him  t 

^(23)  If  the  sum  of  103.  29,  and  267  be  divided  by  19,  and 
ished  by  197,  what  will  the  remainder  be  ? 

tJ^Vu  ^  *^"u^*  ^^  '*''''■*?  *^  '*^^^*"'  ^'^^  15  sheep  are  wortb 
60  dollars ;  how  many  of  such  sheep  ought  to  be  civen  k 
exchange  for  aiO  of  such  lambs  ?        ^      ^  «•  lo  ue  given  k 

^\^'l^  ^^®  IT  °'  *,**®  product  of  two  iinmbers  and  355  is 
eigl.ty-seyen  thousand  four  hundred  and  tkree;  one  of  the 
numbers  is  210;  find  the  other  number.  '   <»«  ol  the 

154979552?*'  ''""'^®'  '^"**  ^^^  ^^  multiplied  by  to  produce 

iJfL^^''***  nnmber  subtracted  28  times  from  479632  will 
leave  20  as  a  remainder  ?  *^ 

.f/"'*^^i,  ^  •^*"?u''  ^i'S*^*  2^  bullooks  for  1885  doljars,  and 
after  keeping  them  for  3  months/and  spending  on  Sch  5 
dollars  per  month,  he  sold  all  the  buUocG  lor  2610  doUwa  • 
wlmt  was  his  gain  on  each  bullock  t  ^^^ ' 

«rfi:*.  Z  n^  ^'""''"^  t^inate  with  a  eypher  w  cfjph^$,  'iU 
process  qf  Division  can  be  sliorUmtd  by  the/oUowing  Aule. 

er.?^^"*  ^" «  °^  *^®  ^^yP^®*"  <*'  cpyhers  from  the  divisor, 
and  as  many  figures  from  the  right-hand  of  the  dividend'  Ij 

d^r'or^Vl*'*''"  *3  "^J.^?u**  *^«  ^ght-handend  of    th^ 

t^^f^^t:^^       ^-^  .ut  off  i„^th;divl! 


^,.;  67  «  50  +  7 ;  now  20  goe«  2  in  60  with  mwil 
,  wnea  xne  5  is  4ivide«l  by  the  %i^e«MB 
»«ally  1  ten,  or  10,  and  the  true 


v^ 


176,  what  wfll  be 


SIMPLE  DIVISION.  4B 

Ex.  %    Divid*  46431  by  600. 

fi  00UB4  ^1  ^^^^  -  46400  ♦  31,  and  46400  divided 

°'""'2!!2:iZ by  600  =  92  with  rem.  400,  .'.  when  the 

92  rem.  4.     464  is  divided  by  the  5,  the  rem.  4  ia  really 
400,  and  the  true  rem.  431. 

Ex.  8.     Divide  375340  by  5000. 
69,00)3753,40(63 

354  .  •.  qnotient  =  63,  and  rem. 

-2I3  «364a 

177 

86 

Ex.  4j     Divide  663854  by  10,  by  1000,  and  by  100000.     We 
may  write  down  the  quotient  and  remainder  for  each  ques- 
tion at  once. 
Thua :    1  st  quotient  =  56385,  and  rem.  =  4. 
2nd     ....     =     663,       ....     =854. 
8rd     ....     =s        6,       ....     =63854, 


\! 


Ex.  XIX. 

(1)  Divide  34,  43,  56,  80, 135,  260, 1504.  by  10,  20,  and  30. 

(2)  Divide  237,  840,  673,  291,  6019,  7820,  81229,  327800. 
by  40,  60,  70,  100,  and  200. 

(3)  Divide  79048,  6870,  800061,  by  240,  ItXK),  1500.  and 
9f}00 ;  and  830678103490  by  lOOOOOOOa 

(4)  800763245-5-9067. 

(5)  612709066-4-70602.     ^ 

(6)  60005836-8*896.  ^^^^'^ 

(7)  70867509  JU  998^ 

(8)  8673456954 -f.  868. 

(9)  200006783-4-93256. 

<10)    Multiply  14609  by  719  and  divide  the  product  by  8067. 

(M)  How  many  regiments  of  1000  men,  and  also  of  12^ 
men,  can  be  formed  out  of  one  million  one  hundred  thou- 
■and  men? 

/ 1 2)    Add  to^sthft!*  twj>B4'«'= A VA  «» nitons  •"^' 


*.i^i..  J 


ju%  ^ai«Hid  and  thirty-four,  75211379  and  4637862;  tub- 
tract  ten  mtllioBf  and  Nvcnty -five  from  the  aum;  divide  the 
wmamdw  by  lOOOOa  »  «« 


y^: 


^^ 


/ 


y  ■ 
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MONET  TABLES.    ( 

.      CANADIAN   CURRENCY. 

2S,    The  fiilver  coina are:  &    5  cent  piece, 

A  10    " 

a  20    "       " 

a  25    **       «• 

a  5()  . .««       •• 
1C6  cents  make  one  dollar,  or  $h 
Note  1.    The  cent  Which  is  made  of  bron^,  is  one  inch  ml 
Oiamoter,  and  100  ceitta  weigh  one  jgonnd  avoiidupoig.  ^^      ' 


28. 


HALIFAX  on  OLD  CANADIAN  CVRTiiWcr), 

c    2  Far^tnl^  make  1  Half -penny,  or  i4 

^    2  Half -pence ... ,  1  Penny ,  14 

12  Penc« i  ShUling......  la. 

6  Shilhnga ......  1  Dollar  ,m. 

^u-^^l    ^  *»«**»"»«>  ^^t^-^^tua,  idling. three £a^ 
tbings  thua,  fd.  -  , 

\    't'^**"'"  ^^  STERLING  CimBXNCf;  ' 

TT.     ^    2  Farthing!  mok?  1  Half-penpy.  or  id. 
2  Half -pence....  1  ^^^    .f...^^ 

IH  £?S?? •••  *  «^i"*«»g !•. 

20  Shillings......  1  Pottttdr......ia 

The  soTereign,  a  gold  coin  aa  20  shUIiM*   . 

li»e  guinea,  a  gold  coin  not  now  iii  itae.^s^l  sh31ing«.      * 
NoU  3.    The  fitetlin^  pmiftd  ^^^^^ft^^m^imm 


28L 


ik"  - », 


17NTTED  S^A^nSB  CC^Ri 
10  MOla..    .nn^  I 

lOC?0nt»  .......I  i 

10  Dimee;.**^*.*! 
10  Dolkif   ,..,^,,  1: 


■^^1*. 


TABLES^WEIQHTS  AND  MEASlUiSSL 
WErtJHTS  AND  MEASURES. 


X. 


4/. 


TABtie  OF^TROT  WEIGHT. 


p/  Trot  "Weioht  \%  used  in  weighing  gold,  silver,  dia- 
Imlilids,  and  other  articles  of. a  costly  nature;  and  also  in 
l^rmining  specific  gravities. 

|!4  Graina,  gr. . iinake  1  Pennyweight 1  dwt, 

20  Penny  weights...,.  W5..1.  Ounce , 1  oz.  y 

12  Ounce .-v-v  1  Pound 1  lb.  or  1  ft.  y^ 

'  TABLI  OT  AVOIRDUPOtt  WEIGHT. 

SjO.    AroiRDupoia  Weight  is  used  in  weighing  all  heavy 
articles,  which  are  coarse  and  drossy,  or  subject  to  waste,        " 
butter,  meat,  and  tlie  Kkej  and  all  objects  of  commerce,   ' 
ith  the  exception  of  meaicinei^  gold,  silver,  and  lome  pre- 
iotts  stones.  'L     ' 

1 16  Drams,  dr.. ••••;.. mallei  Ounce 1  oa. 

;  16  Ounces.. 1  Pound 1  Ih. 

25  Pound«»........v......l  Quarter 1  or. 

4  Quirtwa,  or  lOOihs. 1  Hundredweight    . .  1  Qwt. 

20 Himdredwelghts    ......  rTon*...*^.,,..,.  1  ton. 

Notitk    1  lb.  Avoirdupoia  weigHif 7000  gni.  I^roy. 

f  ABU  iXW  APOraXiCARIES*  WEIGHT. 

81.    Apqtbscaribs'  Weight  is  used  in  mixing  mediciiiea.  - 

20Qrain9,gr. make  1  Scruple   ....  Iho.  or  1  3 

SSeruploi ,.,.,  1  Dram  .../..  1  dr.  or  1  3 

SDifttns  ...»,♦.,.,,,,...  I  Ounce  ,..^i,,  1  oat.  or  1  J 
12  Ounces. . . . ^v. , ,^«, , , .  1  Pound  ......  I  lb.  or  1  m, 

^  ^^BLB-Or  UKEAL  MEASUf^k  '  %-''     '  '        a 

S2.  In  this  measure,  which  ii  used  to  measnr«4^^M% 
l^gtfa»,  breadths,  heights,  depths,  mid  the  Mk^  «i  j^boei  or 
ifhings:  "  >■  ''';y"  ''^^..    '    -. 

12  Linef    >.'•••*•«••••• make  1  Inch  •^^••irflJfe 

12  jQcheifc  , ♦,,...,,■,,,,,,, v.. 9 i.  1  FodI  ...•••^  t ft, 

smit^^Wia; ..^^i  Yard  .,...;  iyd. 

#1' ^%>  .^  ♦.  ^ .............  ^ .... .  t'i' athom' . . ; .  1  fth. 

ft|  W  df» -meiiiiRg  5  yards  and  )  I  liod,  Pole,  >    , 

1  fur. 
In^ 
lle«. 


.._  _./':i^B^i*ard.r^  =:."! . . .,  ^i  .^X 

#P^^^^^yd«.    ....*/.  1  FttrffWBf. 

-|  1^5*101^1^  4Mr  1760  yds.   ........  1  Mile  7. 

BHa^4,. .,«,,.... 1  League  . 


«:*  • 


^' 
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7^  ^^« 1  Chain  I  <«»«d  in  measuring  Umd.)         i 

gliahfe  "  •^"^^  **^  eO  geographical,  or  nearly  69J  eJ 

dra,;«^  *^"  ~«>  which  ia  a.ed  by  linen  and  wooUe^ 

2|  Inches  make  1  Nail i  „, 

5    i*'^^ '  J  Quarter i  «: 

I    Quarters.  ..1  EH  (EngliahL^^ 
«    Quarters.  . .  1  Ell  (French);  .^ 

th»g^m  Which  length  „d  b^S^^^iT^  Z^^l^A 

»»*t  Ppi*re  Yards  i  c  J;T**  •  •*  "Q-  yd.  or  I  vA\ 

4Jaiods  •[%»a»^fiood..lri*^*'^' 

"  ^- /,;   ^—^Acre. 


"  •A'*-vk«..-<.   \,^^, 


K  linen  ftod  woollel 


f «!.  ft.  or  I  ft. 
«<i-  yd.  or  1  yd 

TO, 


1 

2 

3 

4 

5 

6 
9 

7 

8 

TABLES^  WEIGHTS  AND  MEASURES.         47 
hy'nich^tb'^  ^e  to  be  lineal  yard,  placed  perpendica- 

ri 

rr^??  .^»^^^  "  »  wtnare  yard. 
If  AE,  EF    FB,  AG.  Oil  Jfc/e^h 

T  "!l  .  /,*****»  '*  appears  from  the 
figure  that  there  are  9  squares  in  the 
square  yard,  and  that  each  square  is  I 
square  foot. 

tlb^   '^"^^   explanation    holdi   good 
£>       ot  the  other  dimensions. 

TABLE  OF  SOUD  OR  CUBIC  MEASURB; 

Thislneasure  is  used  to  measure  aU  kinds  of  solids. 
Ifamires  which  consist  of  three  dimension*,  length,  breadth 
id  depth  or  thickness.    *  ■         ?    '      '*-^''"» 

.  CUBE  is  a  solid  figure  contained  by  six  eqnal  squares; 

instance,  a  die  is  a  cube.  A  cubic  inch  hi  cube  whose 
le  IS  a  square  mch.  A  cubic  yard  is  a  cube  whose  side  is 
Iquare  jrard."*!*.  ,  o*«o « 

(2^8  Cubic  Inaet ..make  1  Cubic  Foot,  or  1  c.  a 

j7CubicPeet , i  Cubic  YawL  or  1  c  yd. 

iO  Cubic  Feet  of  Rough  Timber  or  -^^  ^  i  c.  ya 

[60  Cubic  Feet  of  Hewn  Timber  1  Load. 

\tl  r'^l^''  S*®i  •;  «•  ""^'"  J  Ton  of  Shipping. 
28  Cubic  Feet  of  JPii^rHrooTj-..   1  Cord.  •    * 

1 16  Cubic  Feet  of  I^wood  .  /. .  1  Cord-foot. 

\Th^  truth  qf  the^^fmrt  qf  ab<m  tabU  uriU  appear  from 

If  AB,  AC,  and  AD  be  per- 
Uicular  to  each  other,  and 
Jh  of  them  a  lineal  y«:d  in 
Igth,  t|iea  the  ggai«  DE '}m 
^bic.yai^t 

Sttp^  ^JGT  a  lineal  foot, 

ifKMM^  a  plane  drawn 

mMM»DC. 
BfM$;m^  Art.  34,  there 

l&m  ^therefore  be'g'cnl 
yM?0t  hi  <^  solid  figure  DL, 
■'•lilafly^  if   another   lineal 


/ 


■'i 


r 


*:,/.• 


\  .  H 


"tr—z 
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48  ARITHMETIC 

foot  IIN  were  taken,  and  a  plane  NO  were  drawn  parall 
lei  to  HL,  there  would  be  9  onbic  feet  contained  in  the  solid 
figure  HO, 

Similarly,  there  would  be  9  cnbio  feet  m  the  solid  fiinii 
NE.  ^ 

Therefore,  there  are  27  cubic  feet  in  the  solid  figure  DE\ 
or  in  1  cubic  yard. 

Note,    A  pile  of  wood  4  feet  high,  4  feet  wide,  and  8  fc 
long,  makes  a  cord. 


•^  MEASURES  OF  CAPACITY. 

TABLB  OF  WINS  MZASURS.  * 

36L     In  this  measure,  by  which  win<«  and  all  liquids,  wit 
U       the  exception  of  malt  liquors  and  water,  9xt  measured 

^  4Gill8 makelPint 1  pt. 

2Pints 1  Quart  ....1  q*t. 


A 


/ 


4  Quarts  -". 1  Gallon 1  gal. 

63QaUons 1  Hogshend..!  hhd. 

2  Hogsheads 1  Pipe 1  pipe. 

2  Pipes 1  Tun .1  tun. 


//■ 


TABLB  OV  ALB  A5D  BEBR  MBASURB. 

37.    In  t)iis  measure,  by  which  all  malt  liquors  and  wat 
are  measured: 

2  Pints make  1  Quart  . . . .  1  qt 

4  Quarts    1  Gallon  ....  1  gal 

9GaUons 1  Firkin  ....  1  fir. 

ISGallons 1  Kilderkin  .1  kiL 

36GaUou8 1  Barrel  ....Ibar. 

1|  Barrels,  or  H  Gallons  1  Hogshead  .1  hhd. 

2  Hogsheads 1  Butt 1  butt, 

2BatU ITun 1  tun. 


.'    0 


'  WW  "i 


;i' 


3& 


TABLB  OF  DRY  MEASITRE. 

2  Pints    . . .  r make  1  Quart  ....  1  qt. 

'£  Quarts 1  Gallon  ....  1  gaU 

i  Giinuiia  ..,.., ^  1  reck. .... .  I  lijk. 

4  Peeks 1  Bushel 1  l>iw 

98  Bushels  ...•.•.....>.,..  1  Chaldron. .  1  ch. 


)et  wide,  «nd  8  fc 


^y<7 


TABLES-^MEASURES  OF  TIMS 
3d.    84  Ponadi  make  1  BuHhel  of  Oatt. 


i9 


48  Pourcdi 
SO  Poundi 
66  Pouuda 
60  Pouuda 


1  Bushel  of  B'k wheat,  BarleyorTiinot!jy 
1  Bushel  of  Flax  Seed, 
1  Bushel  of  Eye  or  Indian  Corn. 
1  Bushel  of   Wheat,    Potattiea,    Peas, 
Beana,  Oniona,  or  Red  Clover  Seed. 

Ipa^the^eot'*'"*  *"  "^^^  ^^  *^*  "^^  ^^^  ^^^'  "  ^^ 

MEASURES  OP  TIME. 

TABLE  OF  TIMIb 

40.     1  Second  is  written  thus  1*. 

60  Seconda make  1  Minute i' 

60  Minutes 1  Hour ! I'hr 

24  Hours 1  Day  •"       a^V 

7^?y«_ iweek  .:::::::::..;:i  w^ 

J  jy e«k8,  or  28  days  . .  1  Lunar  month  i  mo. 

365  Days   i  Civil  or  common  year  .1  yr. 

NoU  t,    60  minutes  make  1  degree,  or  60'  make  1* 
^^^  A  d^res  is  the  360th  part  of  the  circumferencs  of 

A  year  is  divided  into  12  months,  called  Calendar  Months. 
le  number  of  davs  m  each  of  which  may  be  eaaay  reioem. 
>red  by  means  of  the  following  lines ; 

Thirty  days  hath  September, 

April,  June  and  November: 

Pebrua-TT  has  twentyeight  alone. 

And  all  the  rest  have  thirty-one : 

But  leap-year  coming  once  in  fouTp 

Febmaiy  then  has  one  day  mora. 

JVote  S.    A  civil  or  common  year  as  62  wks  1  day 
A  leap  year  ssZ66  days. 

Eveiy  year  which  is  divisible  by  4  without  a  remainder  is 
lomStL*"*  ^'f  ^^^'-^   ^  ^«  ?  «^<^ept    those  years   which 

C^iLt'T*"?  ^*-  *•  *  *»'»°^'«^  /ears),  the  numbers  ex. 
fir**?*^™""*  century,  ai-e  no/  divisibla  hv  fnu-  •  fiwsa  !^3iA  ==^ j 

{?^^ i^?A/®tS  ^*»"«'*  '«  *n<l  '-W  »re  exaitiy  di-^ible 
h  4  J  but  ifOO.  1800  and  1900  »i^  not  lean  years.  bMaose  17 
18,  and  19  ate  not  exactly  divisible  by  4.  "•«««•  ^*f 


J^ 


^  ARITHMETIO. 

MISCELLANEOUS  TABLi 

41,       12  XJniti    Hulk©  1  Dozen. 

J2  Dozen    i  Groas. 

i,^  J*/«" 1  Great  QroM. 

20  Units 1  Score. 

24  Sheets  of  Paper 1  Quire. 

!^  «**""'• 1  Quintal 

1  {)(>  Pounils 1  Barrel  of  Flour.  • 

2^  Pounds IBarrelof  Pork-orBeof. 

JVTofe.  A  sheet  folded  into  two  leaves  is  called  a  folio,  into 
4  leaves  a  quarto,  into  8  leaves  an  octavo,  into  16  leaves  a  16 
mo,  into  18  leaves  an  18  mo,  Ao.  *»  •  ao 

\i 

reduction;  ** 

ini'f^n-^®"  »  number  is  expressed  in  one  or  more  denom- 
mations,  the  method  of  finding  its  value  in  one  or  more  other 
denominations  is  called  Reductiok.  Thus.  £1  is  of  the  samii 
value  as  24<k/.,  and  7..  1^  is  of  the  aame  value  «S42ftC"! 

Jb  kll!^A.  ^"^  ^'^  *?  '**"^'^  ^^  a. higher  dmommation 
or  qf  htgfier  denomtnatwm  m  units  of  a  lower  denominaCUm. 

m  the  proposed  cjuantity  by  the  number  of  units  of  the  next 
lower  denomination  contained  in  one  unit  of  theliighest,  and 
to  the  product  add  the  number  of  that  lover  denominiJtion, 
II  there  be  any  in  the  pr     osed  quantity. 

Repeat  this  process  for  each  succeeding  denomination,  till 
the  required  one  is  arrived  at.  "»*u»w*»n,  wu 

Ex.  1.    How  many  cents  in  $75. 65  cents  t 
BytueRule^ 

*^l^'5*  I^eaam.      Since  100  cents  make 

'^  ooe  dollar;  «76  a=f76  y  lOQni*  ^ 

ihmfM^ney^  cents.         =7«I)  cts.,  .-.  {^5.65  =  7500 
/-  +  6    =7565  cents. 

.  *.  175. 35  =  7605  cent«»  ( 


\  '"^■'l 


^nomination,  till 


BBDUCTION. 

Ex.  1    Aedaoo  £2  to  farthiniai 
By  th«  Rule, 

H&uon/or  tiW  Std^, 

£1  «20i., .-.  £2=(2  X  20)«.=»40fc 
U  « I2d,,  .-.  40*.=r  (40  X  I2)d,  =:48(W. 
W.  =  4^..  .  •.  480^^  =  (480  X  4).^.  =  limq. 
.'.  £2=40«.  =s  jr  .'i.  --  i920ry. 

Ex-XX. 


ftl 


2 

12 

4d0i4 
4 


1U%. 

|lU)duo« 

(1) 
(2) 

(3) 
(4) 
(6) 
(6| 
(7) 
(8) 
<«l 
(10) 


^09.  18iL,  Srf,  to  farthings, 

17  ml*.,  1  (ur.,  2  ft.,  6  iiu  to  inches.  ! 

8  toni^  2  owt,  3  qn...  6  lU.  to  draini. 

«A2  ao..  2  r.,  27i  ydit  to  square  inchea       ' 

10  mis  5  fur.   6  po.,  6  yds.,  0  ft.,  6  ia,  5  U.  to  lii.ea  -    , 

6  AC,  3  per.,  29  yds.  to  square  inches.-!  * 

17  days  to  minutes. 

2  lbs.,  11    z.,  20  grs.  to  grains, 

2  lea.,  2  mls.V7  fur.  to  vardg.  % 

p  cub.  yds..  1000  in        cubic  inchc* 
an    13  galls.,  3  qts.  to     la, 
(li)    220  bushels  to  qui.iM, 
(13)    3  yn.,  315  days  to  minntes. 
(li)    27  lbs,,  6  oz.,  1    dwfcs.  to  grains 

!!«!  1L^"  ^^  '""  ^  ^'  2  sc.  to  grains. 
UO)    ^aoa  17,.,  8Jc/.  to  half-p«nce. 

(17)  219  ac.,  2  r.,  16  per.  to  acmare  yarda,  \ 

(18)  218  yds.,  2  q«.,  3  nls.  to  nails, 
(la)  -  £2376.  19^.,  8|d  to  farthings. 
(»^^  216  cwt,  2  qrs.,  17  lbs.  to  pouuda. 

(-*2)f  3  mis.,  3  fur.,  4  yds.  to  inchea.  ** 
(^3)i  X312  17*.,  ei'L  to  farthings. 
i2l)    lOS  lbs.  Troy  to  grains. 


f 


.^" 


<*i»." 
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<2S)    26  English  ells  to  nails. 

(26)    37  French  ells  to  nails. 

(27)/  £Q67.  Ob.  6|d.  to  farthiagl. 
-  (28)    287  lbs.,  6  oz.  to  scrnplM. 
\^29)    3  pipes  to  gallons. 
1^)/  £200.  198.,  6H  to  larthingb 

44    Secondly.     To  eonj^j^^  a  number  qf  lower  denomkuUioH  \ 
or  denominatioM  in  unU9\ '  a  higher  denomination, 

RuLB.    Divide  the  given  nnmber  by  the  number  of  units  j 
which  connect  that  denomination  with  the  next  higher,  and 
the  remainder,  if  any,  will  be  the  number  of  surplus  units  of 
the  lowet  denomination.  V 

Carry  on  this  process,  till  yoa  arriye  at  the  dsnominaUon  | 
requircKL 


Ex.  1.  How  many  tons,  ewts.,fto.,  arethere  in27658dnun8? 
By  the  Eule, 


27658  Reason  fot  the  Rule, 

la^if-lOdra.  l«drs.«l«^..-.27658-rl6  =  1728| 

oa.  +  lOdra. 

aik,  .M728 o«.-rl6«  108 

lbs.  •f  Ooz.| 
25  lbs.5=l  qt.,  ,\  108  lbs.  -r  25^4 

qrs. -t-Slba.! 


864— 0  OS. 
Tfli 

"21-^  V 


4'Ti-_l  (  ^^^  4qrB.=a:l  owt., . v  4  qrs.^4^1 
)  cwt.  4  0 

'1  cwt,  0  qrs.,  8  IbSc,  0  oe.,  K^drs. 

•.  27658  dramas*  1  cwt,  0  qra.,-  8  lbs.,  0  *>».,  10  dn, 

Ex.  2.    In  VtW2  cents,  how  many  dollan  and  centii 
By  the  Rule, 


qn.| 


10 
10 


1730— i 

le  above 


i*rom 


Reaeon  for  ihs  Rvle, 
100  cents  =  11,  .•.  17392  cts. -MOO I 
=1173  +  92  cti,,.-.  17392  oenti 


dollars. 


exampl«^  wa  see  that  by  cutting 
the  right  of  any  number  of  cea^ 
figures  so  cut  ofi  will  be  l^e  cetiU. 


"N 


•i^^jC*'-^,-^ 


v.. 


khe  dcttomiiiA^ioii 


rein27658dnun8? 


COMPOUND  ADDITION. 

lUdnoa.     '  ^^ 

(1)    123290  faiihmgs  «&  poanda. 


(2) 
(3) 
(4) 
(«) 
(tJ) 


13172  gn.  to  Ibt.  Troy, 
18191  pts.  to  gallons. 
How  iiMiiy  kftgoet  is  7«787568  inchea  t 
How  many  tons,  &0.,  in  2007008  drami  t 
How  many  acres  in  9^97  perehea  ? 
[7)    In  167812  gra.,  how  inany  Iba.  TroyT 

(9)  In 711^678856  drg.,  how  many  tona,  Ac? 

(10)  In  121605  in,,  how  many  miles,  &c? 

(11)  In  98006  grs.,  how  many  Iba.  Troy,  &af 
(12>  In2022752drB.,  how  many  tons.  Ac? 

(13)  How  many  Ihs.,  ess.,  drs.,  &&,  in  702917  grs.?      ^ 

(14)  How  many  years  (365  da.),  &a.  in  1727893  seconds  ? 

(15)  How  many  acres,  Ac,  in  172425  yards  ? 

(16)  How  many  yarda  in  13866832  cubic  inches? 
How  many  acres  in  1244160000  sq.  inches  f 
How  many  yaid%  Ac.,  in  600  nails? 
In  131075  seconds,  how  many  degrees.  &a? 
In  31567600  seconds,  how  many  days,  Ac.? 
In  219612  pts..  how  many  hogsheads  of  beer? 
In  300738  ptii..  hoF  many  hogsheads  of  wine? 
In  912716  lbs.,  how  many  bnshels  of  wheat  ? 
In  1000000  lbs.  of  oats,  how  nany  bushels  ? 
In  7263^bs.  of  timothy  seed,  how  many  bu^els? 

(26)  In  30747  cents,  how  many  dollars  ? 

(27)  How  many  pounds.  Ac.,  in  973647  farthings? 

COMPOUND  ADDITION. 

sevLl^rZ^-.f^?'''"''''  /?  i^t  "»^***^  °^  collecting 
several  numbers  Of  the  same  kmd    but  floaii-.vi---  j:i«^-.-  Ji 

dcnimiinations  of  that  kind,  into  one  ^m.  -"^  *«'  u.«..^„. 
a3^  Arrange  the  numbers,  so  that  those  of  the  same 
dmomination  may  be  under  each  other  in  the  same  coW 
I  and  draw,  a  hue  below  them.  wmrou. 


(17) 
(18) 
(19) 
(20) 
(211 
(22) 
(23) 
(24) 
(25) 


,>* 


M 


ARITHMETIC 


Add  the  numbers  of  the  lowest  denominatioxis  together, 
and  find  by  Redaction  bow  many  units  of  the  next  higher  de- 
nomination are  contained  in  this  snm. 

Write  the  remainder,  if  any,  under  the  ccdonui  joit  added, 
and  carry  the  quotient  to  the  nekt  column. 

Proceed  thus  with  all  the  columns. 

Ex.  1.    Add  together  $21.97,  $28.76,  $38.39. 
By  the  Rule, 


$21.97 
$28.76 
$38.39 

$89.12 


The  sum  of  the  risht-hand  column  Is  22 ; 
write  2  under  that  column,  and  carry  2  to  the 
next ;  the  sum  of  the  next  column  together  with 
the  2  carried  is  21 ;  write  1  under  that  column 
and  carry  2  to  the  next,  and  so  on ;  the  sairvs 

way  as  was  done  in  the  Simple  Rules,  and  for  the  same 

reason. 

Ex.  2.     Find  the  sum  of  £6.  6f.,  £3.  1^  OM,  £33.  15«. 
Uid,,  and  £43.  0«.  8i<i.  ^ 

\q,  +  2q,  +  37.  —eq^^iyU  \  write  down 
^.f  and  carry  \d. 

Then  Id.  +  8t/.  +  lld  =  20iaaBU  Sd.; 
write  down  8^^.,  and  carry  1«. 

Then  U.  -¥  log.  <f  13«.  •»-  6«.  «3£k  s=  £1. 
15«. ;  write  down  15« ,  and  carry  £1. 

Then  £1  •«-  £43  -f  £35  4-  £3  >  $6  = 
£88;  write  down  £88. 


.« 

6 

3 

35 

43 


6 
13 
15 

0 


0 

01 
llj 

8i 


£88  .     15  .      8| 


N'ofe.    The  method  of  proof  in  the  Compound  Rules  la  ths 
same  m  in  the  Simple  Roles. 


Add  together, 

(1)    $26.79        (2)    6 
4^i9.17                8 
$28.68                6 

Ex.  XXIL 

9  .    8 

.     10.    4 
.     12  .     3 

Ibi. 

I-? 

(3)    2. 

.       6. 

1  . 

OB.    dr. 

a        a 

If)C         OS. 

17  .     12 

24.     13 

6  .      8 

.  His.   OS. 
/^    all     ft 

dwt.     gr, 

A.        10) 

IK\ 

SO.       ft. 

\             m 

27  .  8  . 

41  .  9  . 

V       2.3. 

14.  22 
17  .  10 
13  .  21 

12 

6 

17 

.  10.  6  . 
.    6.4. 
.  11  .  7  . 

.  0  .  19 
.  2.  18 
.  2  .  19 

M' 


COMPOUND  SUBTRACTION. 


nfttioni  together. 
le  next  higher  de- 

tlonui  jut  added, 

39. 

d  colnmn  ii  22 ; 
nd  carry  2  to  the 
imn  toother  with 
nder  that  column 
BO  on ;  the  sair)^ 
Eld  for  the  Mune 

%.  Ofd,  £33.  |5«. 

iyL\  writedown 

=20ttal«.  W.; 
ry  1«. 

+  6».5=35«.=:£1. 
nd  carry  £1. 
;35-«-  £3  -f  $6  = 

oand  Rulei  i|  the 


qm 

It* 

OS. 

2  . 

17  . 

12 

6. 

24. 

13 

1  . 

6  . 

8 

1.    dr. 

•Q. 

rr. 

1        n 

\ 

m 

)  ,  6. 

.  0. 

19 

1.4. 

.  2. 

18 

.  7  . 

2. 

19 

16)  9  286.97 
6126.35 

5)7.68 
9612.07 

712.15 


yda.  qrik   i^ 
(8)    27  .  2  .  a 


35 

217 

89 


3 
1 
2 


2 
3 
2 


207  .  3  .  2 

£  §.       d. 

(10)    38  .  6  .  74 

29  .  16  .  8^ 

89  ,  17 
21 
Iff 


(12)    12219.64 

3812.75 

913.25 

837.19 

687.29 


(13) 


"N. 


tont    cwt.  qrt.    Ihg. 
(14)    23  .  16  .  2  .  20 
17  .  0 
19.  3 
9 
6 


21 

43 

8 

6 


2 
1 


24 

24 

17 

0 


1 

15 
13 

7 


(7) 


tons    ewi.  qn.    Ibt.    oi^ 
21  .  16  .  2  .  24  .  10 

1 

3 

0 


26 

1 

19 


5 

17 
12 


22  .    9 
19  .  12 


18.    9 


218  .  10  .  1  .  12  .    8 


(») 


mta.  fur.     per.  yda  ft. 

2.3.  8  .  F.  ^ 
25  .  7  .  21  .  4  .  € 

3  .  6  .  23  .  2.  0 
17  .  4  .  19  .  3  .  2 
29  .  6  .  16  .  1  .  1 


dyi.  hra.  mla.  «ec 
(11)  2  .  16  .  16  .  17 
~^  27  .  22  .  22  .  33 
19  .  21  .  30  .  37 
28  .  23  .  39  .  50 
36  .  20  .  45  .  55 


*e.  ro.  per.  yde.  ft.  hu 
5  .  a  .  7  .  13  .  2  .  5 
7.3.  9  .  22  .  8  .  107 
9  .  1  .  16  .  29  .  2  .  96 
19  .  2  .  22  .  27  .  6  .  108 
0  .  3  .    7  .  28  .  8  .     12f 


OS.     drs. 
5  .     0 


13 
15 
11 

8 


(15)  $5617.28 

208.09 

516.99 

8712.89 

984.75 


COMPOUND  SUBTRACTION. 

ja  Compound  SuBTiucnoN  is  the  method  of  flndinir  the 
oinerence  between  two  numberi  of  the  -am-  kind  h^ss^^^ 
vuning '  JTerent  denominations  of  that  kind. 

RuLi.    Place  the  less  number  below  the  greater,  so  thy- 
the  numbers  of  the  same  denomination  may  be  under  ef 
otHer  an  the  same  column,  and  draw  a  line  below  them. 


m 
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AMITHMSTIO, 


numbw  of  the  lower  line  from  that  which  ^^tS^  w^bi^T^ 
and  set  the  remainder  underneath.  ^^^  ^ 

But  when  an;yr  number  in  theiower  line  ia  irreater  than  the 
number  above  i\  add  to  the  uppet  on™  n^^S^  JhS 
same  denomination  aa  make  onrunit  of  thewLt  wSiSr  de? 
nomination ;  rjbtract  m  beforo,  and  carry  tme  "t£^^bS 
of  the  next  higher  denomination  in  the  loWer  lina.       ^ 

I'nj^.seed  thus  throughout  the  columna. 

Ex.  1.    Prom  £51.  Oi.  SJc/L,  take  jE47.  18it  71* 
By  the  Rule,       .  .  , 

Udhod  qf  working,  I  eannot  take 
Bq,  from  2q.,  80  I  add  Id,,  or  4^'..  to  the 
Zy.,  making  it  6y. ;  then  3*?.  from  6q. 
leaves  3q, ;  write  down  tBe  3q,  j  in  order 


51.      0.    84 

47.     18.    71 


♦/^ ;««««— ^*«.v    1         •«»»wo  oy,  J  wmKe  aown  vne  so,  t  in  order 
to  increase  the  lower  number  equaUy  with  the  t^ir,  IML 

:r;r  ^Infthe'r^SlUtswr^  ~^^  ^  *^*  ""^^ 
Ex.2.    From  197^29  take  $678.9a. 
|97a29  — . 

1678. 93  *»»  •^""iplo  w  worked  i&  the  same  way 

^j— .         ■■  Simple  SubtractwBb 


Ex.  XXIIL 


(1)    33  .  17  .    4 
18  .    8  .  10 


(3) 

llNL      01.      dwt 

12  .  6  .    3 
9  .  7  .  1« 

(5) 

yds.    qn.  nls.   In. 
1<)«  .  1  .  2  .  1 
92  .  3  .  3  .  1| 

■f ;.  ■ 

C7) 

29:*  t .  27  .  29  .  2 
27  .  ».  Sai  .  27  .  8 

#«.   %   *!!^  *'*  ""^    f™* 
(2)    27  .  8  .  6  .  2  .  15 

17  .  9  .  3  .  1  .  1^ 

»Mx  ^t  *^'  ?•'•  y^  *»• 

(4)    25  .  6  .  32  .  4  .  2 
22  .  7  .  37  .  3  .  g 

e^yde.  e.ft   %.hu 

(«)    325  .  22  .  101 

296  .  25  .  386 


ia« 


f       (8>    7  .  6  .    6  .  36  .  17 
8  6  .  6  .  20  .  46  .  20 
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§, 


(9)  129  .  16  .  8| 
n  .  18  .  9l 


ewt.  <|ri.  Ibt.   (ML  dm. 

(10)  7  .  2  .  15  .  6  .  12 

6  .  3  .  24  .  10  .  14 


(11)  12967.78 
1898.89 


ooffds.  0.  flk 

(12)  193  .  107 

97  .  125 


(13)  $325.68 
297.99 


■e.   ro.  per.  jrdi.  fl.  fai. 
(14)  297  .  1  .  23  .  2  .  1  .  101 
189  .  2  .  28  .  2|  .  2  .  127 


t.  ydi.  e,  ft.  e.  in. 

(15)  278  .  3  .  1127 

198  .  8  .  1478 


mil.  fur.  per.  ydi.  ft.   te.       divi.   mfii.   tee. 

(16)  117  .  0  ,  27  .  5  .  1  .  9   (17)  29  .  29  .  -38 

89  .  7  .  38  .  4  .  2  .  11       22  .  49  .  59 


««.  **"■•  *'^'   *U*»  *^   <*•  ^"^      y^'     V^  nta.  in. 
(18)  293  .  16  .  1  .  21  .  6  .  16  (19)  1209  .  1  .  1  .  1 

287  .  19  .  2  .  22  .  11  .  14     1198  .  2  .  2  .  IJ 


ba;  pk.  nL  at. 
(20)  268  .  2  .  I  .  1 
197  .  S  .  t  .  S 


bu.   pk.  g»l.  qt. 
(21)  19672  .0.1.1 
18998  .3.1.3 


COMPOUND  MULTIPLICATION. 

47.  Compound  Multipucatiok  m  th«  method  of  finding 
the  amount  of  any  proposed  compomid  number,  that  is,  of 
any  number  composea  of  different  denominations,  but  all  of 
the  same  kind,  wnen  it  is  repeated  a  given  number  of  timesi. 

RuLB.  Place  the  multiplier  under  the  lowest  denomina- 
tion of  the  multiplicand. 

Multiply  the  number  of  the  lowest  denomination  by  the 
multiplier,  and  find  the  number  of  units  of  the  next  denom- 
ination eontained  in  this  first  product ;  if  there  be  a  re- 
mainder, wi-ite  it  down ;  for  the  second  pit>dnct,  multiply  the 
number  of  the  next  denomination  in  the  multiplicand  by  the 
multiplier,  and  after  adding  to  it  the  above-mentioned  num- 
ber^of  units,  proceed  with  the  result  as  with  the  firtt  product. 

Carry  chis  operation  through  with  aU  the  difierent  denom* 
inations  of  the  multiplicand. 

MuUipUer  not  grwUr  than  1$, 


/  rj 


58 


ARITHMBTIO. 


Ex.1.    Multiply  £1. 14#.  9|rf.  by  II. 

mttJ,  sJ^* W2;se.s;  ate 

Ex.2.    Multiply  $27.78  by  9. 

^'•^®  ^imr.i!^i  «^??P'«  .'^  ^*  the  same  M  fai 

nmple  MuItiDlicfttinn    nK.o,;«w»«  *-.  -i.*^ 


9 

r^.Q2 


Simple  Multiplication,  obseiVing  to  place 
the  point  separating  the  doUara  and  ^enta 
u  ita  proper  place. 


Ex.  XXIV. 

- ^               .  4 

W    27.3.3         (5)    27.7.26.4.2  (6)    $237.19 

' _?  .  7 

(7)46.0.17.0.15    (3)6.4.6.2.1.9  (9)  $609.93 
?        --_ 9  10 


.,-,  ^k«.  dyg.  hrs.    inhu 
(10)    7  .  5  .  18  .  16 

•     ^  11 


/111  ^  "IS*  p*''  y^»-  *^- fa- 

(11)    7  .  3  .  29  .  20  .  1  108 

12  M 


02)    &.lV.f|      (13)   %.Tl  .-?.?•      (14,Y.1-.n 
L  12  3 


(15)  t.t.-fiS-  (,6,    S^  .?■.?'  ,„,   ^  .-^.-^.-gj 


10 


(18)    T3  .  17  .  8| 
11 


11 


^yi.  bra.  mln.  tee. 
67 
12 


««•• 


por. 


(19)    14.3  4  39 


-Hiniii 


(20^    29768 
12 


COMPOUND  MULTIPLICATION. 
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(21)    S7&  .  ?:f  (22)  70  .  5.  iV  (23)  l?.t .  U  fS 


12 


\ 


(24)    9917.75 
8 


»  9,         4. 

(25)    17  .  15  .  02 
9 


12 


(26)    $1875.25 
12 


mil.    far.    p«r.   ydib 
(27)    54.  3.  18.  5 

7 

If(h€  MfOiipHer  be  a  eompoHte  number,  each  of  whm  /cwj- 
itoratalen  than  li,  mulUply  by  one  of  them,  and  the  reeuUing 
\product  by  another,  andeo  on.  The  last  product  §o  oUameL 
\t8  the  required  product. 

Find  the  prodaot  of  2  ewt,  3  qr.,  17  Iba.  by  63. 
ewt.qn.    Ibt. 

2  .  8  .  17  The  factors  of  63  are  9  and  7.    Firtt,  we 

^  mnltiply  by  9  and  the  product  we  get  by  7  ; 

26     1     3  which  cl^jarly  is  the  same  ai  multiplyinff  2 

'^  •  *  •  y  cwt.,  3  qr..  17  lbs.  by  63. 

,„^  Note,    The  same  result  it  obtained,  by 

183  .  3  •  21  takxng  the  factor  7  fint,  and  then  the  9, 


M'     ro.  pet 
1(1)    56  .  2  .  9 
28 

lbs.    dwt.   gn. 
1(4)    21  .  13  .  17 

77 


Ex.  XXV. 

mis.   fur.  par. 
(2)    27  .  6  .  9 
54 


M       «.       4, 
(5)    17  .  11  .  Si 

20 


£t        9.      4. 

t3)    19  .  11  .  4 
144 

yds.    ^  nli.  in. 
(6)    27  .  1  .  3  .  2 

54 


1^...  *^-  **"•    ***•      «■•     d«'  £        9.       4. 

1(7)    2  .  3  .  23  .  12  .  6      (8)    72     IJJ  .  Of      (9)    $209.18 

' ^63  81  35 


©.yds.  «.  ft.  «.  In, 


Ibt,    OS.   dwt.    «nL 


lu;    1/  .  21  .  67    (11)  3  .  8  .  15  .  13    (12)  42  .  10  .  9i 


84 


49 


88 


10 
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tfji.   hri.    mfn.    mo. 
(13)    6  .  17  .  39  .  20 

120 


Ibf.  oz.  dwt.    zt%. 
(15)    6  .  2  .  3  .  17 
5382 


\\m.     oa    dn.   m. 
(H)    74.  11  .  5.  2 

84 


«-      *      ••      * 

(16)    13  .  7  .  4| 

276 


M.    to.    per.   ydt.     fl.     la. 
(17)    20  .  2  .  17  .  15  .  3  .  3 

64 


/iov"*5-  *^'  P"-  ▼^'■^  *•   ««• 
(18)    2.6.2.3.0.5 

375 


(19) 


2. 

6  .  8i 

900 

(20)    $237.15 
500 


,-,.     ^  Pk.   ir»l. 
(21)    10  .  2  .  1 

800 


H'lcfi  e^e  Multiplier  U  not  a  Campoaite  number  and  laraer 
•han Ig,  the eaaiut method wiU b$  to  splUthe  HMmder  into  foe 
tori  and  parts:  '' 

Thiw,  29=4x7  +  1;  19=6X34-1;  39=12X3  +  3. 

Ejc  1.    Multiply  £2579.  Oa,  OM  by  2331. 
2331=2000  +  300  +  30+1. 

=1000X2+100X3+ It)  X3+ 1. 
=10X10X10X2+10X10X3+  10X3  +  1. 
B  •.      4. 

3579  .    0  .  02  for  1 
10 


25790.    0 


.  7iforl0 
10 


257900  .    6  .    3  for  10  X  10,  or  100 
10 


2579003  .    2 


6  for  100  X  10,  or  1000. 


5158006  .     5  .    0    f  or  1000  X  2,  or  2000. 

add  773700  .  18  .    9    for  £267900.  6«.  M.  X  3,  or  for  .^00. 

ad^        '7797A  1         lAl    «...  ^ORTon    n-    « i  i   w  «'  .__  ZY"' 

add      2579  .  0  .    Of  for  1.  v  , 

6011606.  *.    81  for  2000 +  300 +  30+ Lor  2331, 
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•wl.  <|n.   Ibib    OS. 
Il)    8  .  S  .  21  .  6 
89 


Ex.  XXVL 

lb*.  01.  dwt.  in. 
(2)    6.2.8.17 
6463 


li 


(8)    2.6.91 
938 


ewt.  qn.    Iba.    ot.  in. 
|4)    2  .  8  .  23  .  6  .  7 

627 


M      9.    4, 
(5)    4  .  18  9| 
661 


Ibtt    01.  dn.    10.   grt* 
(6)    15  .  2  .  8  .  2  .  7 

712 


(7)  If  A  man  geti  82.25  »  day,  how  mnch  will  that  be  in 
days? 

(8)  When  wheat  is  soiling  for  $1.27  a  bushel,  how  many 
lollars  will  a  farmer  get  for  a  load  of  52  bushels  of  wheat? 

(9)  A  butcher  had  an  ox  weighing  1625  lbs.,  live  weight, 
{it  6  cents  a  pound  how  much  wiU  he  have  to  pay  altogether? 

(10)  A  boiler-builder  bought  29  boiler  plates,  each  weigh- 
ig  1  qr.f  17  lbs.,  8  oz.,  what  was  the  weignt  of  the  whole  of 

^hem? 

(11)  If  the  Government  of  Ontario  seUs  one  hundred  thou- 
id  acres  of  wild  land  for  forty  cents'  an  acre,  how  many 
'lars  will  it  obtain  for  the  whole? 


COMPOUND  DIVISION. 

48.  CoMTOuin)  Division  is  the  method  of  dividing  a  com- 
)und  number,  that  is,  a  number  composed  of  several  denom- 
inations, but  all  of  the  same  kind,  into  as  many  equal  parts 
the  divisor  contains  units ;  and  also  of  finding  how  often 
me  compound  number  is  contained  in  another  of  the  same 
lind. 

WJien  the  Divisor  i»  a  number  etXAer  larger,  or  not  larger 
than  Ig. 

Rule.  Place  the  numbers  as  in  Simple  Division;  then 
ind  how  often  the  divisor  is  contained  in  the  highest  denomi- 
iriatiou  of  r.he  uiYideud ;  put  this  number  down  in  i'he  quo- 
[tient ;  multiply  as  in  Simple  Division  and  subtract. 

If  there  be  a  remainder,  reduce  that  remainder  to  the  next 


•»  ARITHMETIO, 

bforior  denominrtion.  adding  to  H  the  number  of  that  de. 
nornmation  m  the  dividend.  Jnd  repeat  the  divSon.  ' 

C*uTy  on  this  proceas  through  the  whole  dividttuL 

Vhoi  (he  Divmr  19  less  than  ti, 

Ifix.  1.    Divide  £676.  19«.  did,  by  11. 

n|676.  1*9.    9i  £676 -f- 1 1  gives  £6?  as  a  qnotientl 

9«  over.  9m  ^J^'^\^''\\!,P'''^  ^^'  •"  *  quotient  and 

When  the  Dtvmr  ia  greater  thtuulg  and  noi  a  ComnnMitJ 
number,  the  work  may  Hand  thus:  «»««»««  Compaatte\ 

Ex.2.    Divide  £297.  4«.  8d.  by  73L 
By  the  Rule, 

^'       ••     '•  We  first  subtract  £4  taken  73! 

times,  f.e.  £292  from  £297.  4s. 
Sd.,  there  remains  £5.  4«.  Sd. 

Now  £5.  4«.  8rf.  =  104«.  Sd., 
from  this  we  subtract  U.  taken 
73  times,  i.«.  73*.  from  104*., 
there  remains  31«., .  •.  there  is  U. 
in  quotient. 

3l9.  8d,  =tiSOd.,  from  this  we 
subtract  5d.  taken  73  times,  ie. 
S65d.,  there  remains  15t^.  over 

.•.£4.  U.  5d.  goes  73  times  in 
£297.  4».  8</.,  and  i5d,  over. 


73)29*7  .  4.  8(£4 
292 

6 

20  r>dd  the  4s.] 
73 )  104  (la. 
73 

31 
12  [add  the  Sd.'l 

73)380(5(«. 
365 


15 
.'.  the  Quotient  is  £4.  Is.  5d  and  I5d,  over. 

When  the  Divmr  ia  a  Comp^mte  number  greater  than  It, 
wenmydwule  as  m  Ex,  1,  euccessively  by  each  factor,  andtht 
last  quotient  so  obtained  will  be  the  required  quotient. 

Ex.  3.    Divide  976  mis.,  3  fur.,  24  per.  by  66. 

Since  66  su  8  x  7»  the  work  may  stand  thus : 
mis,     fur.    per. 
8  !  975  .  3  .  24 


7  i  121  .  7  .  18 
17  .  S  .  14 


^oie=     The  aavnA  ?«snll:  •sri^ssfA  %^  ^^    9b  . 

tMned  by  dividing  first  by  7  *nd  then 
by  8. 
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U 


f  wti  a  Com,po9iu\ 


EZ.XXVIL 

(1)  £278.  18«.8dr.-!-6. 

(2)  2371bt.,  5oz.,  6dwt.-f  8.  ^ 

(3)  217  mis.,  5  far.»  16  per.»  2  yds.  -r  ll« 

(4)  lis  ydi.»  2  qrs.,  2  nls.  -r  6. 

(5)  865  Ib«.,  9  oz.,  2  so.,  10  gn.4-C.        % 

(6)  £2078.  17«.  IK-rll. 

(7)  67  toM,  13  cu-t.,  1  qr.,  17  Il)s  .f-27. 

(8)  976  «c.,  2  ro.,  19  per.,  25  yds.  -r-ofi. 

(9)  612  cwt.,  17  lbs.,  2  drs.  -!-  705. 
(10)  8627  mis.,  6  fur.,  2  yds.  -^  1247. 

,  (11)  612  bu.,  2  pks.,  1  gal.  2  qts.  -r  96. 

(12)  £2851.  16«.  4^(il.-f.54. 

J13)  247  lbs.,  10  oz.,  7  drs.,  1  80.-4-57. 

(14)  200  mis.,  3  fur.,  6  per.  -r  21 1. 

(15)  416  »c.,  8  ro.,  19  per.,  7  yds. -s-SlS. 
(i6)  614  tons,  2  cwt..  3  qrs.  -i-564. 

(!7)  917  c.  yds.,  9  c.  ft.,  100  c.  in.  -s-  1C3.  * 

(18)  926  lbs.,  5  oz.,  3  dw.,  2  so,  -*-  212. 

(19)  3068  lbs.,  8dwt.-T-634 

(20)  £1914.  10«.5rf.-^  758. 

(21)  £215.  12«.  6K-a-317. 

(22)  125  yrs.,  127  dys..  16  hm.,  47  min.  -r  397. 

(23)  |2267.»4-f267. 

(24)  $5693.75 -f- 426. 

, .  (^)  -J^  *  person  earned  $600  &  year,  how  mnoh  ia  tliat  a 
day?    How  mnch  per  day  omitting  the  Sundays  f 
Note,    A  yeiw  =  365  days. 

(26)  A  farm  of  57  acres  is  lot  for  $265.05,  for  aysar ;  how 
I  much  is  that  for  an  acre  ? 

(27)  A  farmer  sold  57  bushels  of  wheat  for  $65.55  ;  how 
j  much  did  he  get  for  one  bushel  ? 

(28)  The  annual  rent  of  a  house  is  $1.32  ?   how  much  miist 
be  put  aside  every  week  so  as  to  have  the  whole  rent  ready 

I  ftt  the  end  of  the  year  X 


(It 


ARITHMETIC. 


m 


f        M. 


i! 

Iff  I 
Hi! 


When  (U  divinoT  imi  divUUmi  are  boih  wmpound  fucmftera 
({/'  the  same  kind, 

RuLB.  Reduce  both  nrnnbert  to  the  lame  denomination. 
Divide  m  in  Simple  Divieion.  The  Quotient  will  be  the 
answer  required.  Ex.  1.  How  often  is  3«.  Id.  contained  in 
^.  15«.  7iL  ? 

£&  ISs.  Id, 


3«.  Id, 


43 


20 

175 

12 


2107 
43)2107(49 
172 

887 
887 


Be<uor^or  the  Bvle, 

$$,  Id.  =43^.,  £8.  \5».  Id.  a  2107e/. ; 
4.^(.  subtracted  49  times  from  2107(/. 
leaves  no  remainder. 


•••  49  times  is  the  answer. 


Ex.  2.  I  employ  twice  as  many  men  as  women,  the 
wages  of  the  former  are  3«.  6d.  each,  and  of  the  latter  U.  }0*l. 
each  per  day.  The  weekly  wages  amount  to  £23.  17s*  How 
many  men,  and^ow  many  women  do  I  employ? 

£23. 17«.-r6aB£3.  19«.  6(i.  =954<i.  =  am».  of  daily  wages 
Daily  wages  of  2  men  and  1  woman  =s  Ss.  Qd.  X  2  -f  U.  likl. 

=  Ss.lOd.=zl06d. 
106)954{i 

954  •*.  there  are  18  men  and  9  women. 

Ex.  XXVIIL  * 

Divide, 

ay    £«84.  T#.  9d.  by  £78.  Ot.  10<f. 

(2)  £171.  U  lOirf.  by  £67.  0».  l^d. 

(3)  9  lbs.,  9  OS.,  3  dwt.,  12  grs.  by  5  dwt.  9  grs. 

(4)  4  mls„  1  fur.,  2  yds.  by  1  ml.,  3  fur.,  2  ft. 

(5)  6  owt.  2  qra.  by  1  qr.,  3  oz. 

(6)  12  lbs.,  6  oz.,  2  sc.,  by  1  lb.,  6  oas.,  2  so.,  10  grs. 

(7)  3  yda.,  1  qr.,  2  nls.  by  1  qr.,  2  nia. 

(8)  1  dy.,  1  hr„  12  min.  by  1  hr.  3  min. 
/0\     5  mn.  «*»  -  7  vdft--  10^  in   bv  2  vda^  1  ft* 

(10)  IHl.OSby  $2.17.  \ 

(11)  $221  by  $2.21. 


DECIMAL  CUKRSKCr. 


ympound  nurnbert 

!•  denomination. 

lent  wiU  be  the 

Id.  contained  in 


.irnee  from  2107(/. 


49.    T*  ttmet  old  Canadian  to  Iht  DeeinuU  Cwfrmtf. 

RnjL    Multiply  the  pounds  by  4,  the  prodaot  ie  dollan. 
Multiply  the  snillinge  by  20,  the  product  ii  oente. 
Reduce  the  pence  to  farthings  and  add  the  giv  on  farthingi, 
ilany;  then  multiply  by  6  and  divide  by  12,  the  quotient 
is  cents. 
The  sum  of  these  resiilts  is  the  answer  required. 
How  many  dollars  and  eenta  in  £72.  19«.  9^d.  7 

£1  =$4,  .'.  £72  =  $72  X  4  =  $288.00 
l«.=20ct8.,  .*.  ]9«.  =19  X20ct8=       3.80 
9|d=389.,  .'.SSg.  X5-r-12  =  190-rl2r=  \6\% 


1 

$291.9511 

Tharefore  the  required  answer 

is  $291.9011. 

he  answev*            ^| 

Ez. 

XJIX. 

;^^^ 

as   women,  the  H 

How  many  dollars  and  cents 

in 

1^ 

the  latter  1«.  10^1.  ■ 

(1)      £25»    6«.    Sd 

.^ 

lri9..  Id. 

>  £23.  17«.    How  ■ 

(3)    £207.  17*.    U. 

(4) 

£1153.  IbJ.  5(/. 

,  of  daily  wages  B 

(5)    £217.  17«.    Orf. 

(6) 

£3i9.  15«.  7K 

.  X  2  4  \i.  10(i.     ■ 

(7)    £612.  19«.  11 1(/. 

(8) 

£63.    9s.  9|</. 

i.  =  106c/.              ■ 

(9)    £912.  12«.    6(2. 

(10) 

£711.    5«.  ^d. 

d  womAn.                ^B 

(11)  £1117.    0».    ^\d. 

(12) 

£47.    7s.  9rf. 

V     VV  WAJU  vAAe                                 ^^^B 

(13)  £2017.    6«.    8(2. 

(14) 

£75.    9«.  8ii. 

^B 

(15)     £37.  189.    7ft<2. 

(16) 

£87.  13s.  9(/. 

b.  9gni. 
,  2  ft. 

so.,  lOgrs. 


1  fiL 


50.  To  reduce  doUart  and  cents  to  Halifax  or  old  Canadian 
Currenq/, 

Bulb.    Divide  the  dollars  by  4,  the  quotient  is  pounds. 

If  there  is  any  remainder  bring  it  to  cents  and  add  the  given 
cents  if  any ;  then  divide  by  20»  the  quotient  is  shillingn. 

If  any  cents  are  left,  multiply  them  by  3  and  divide  by  5; 
the  quotient  is  pence.  By  arranging  these  several  quotients 
properly,  the  required  answer  is  obtained. 

How  many  pounds,  shillings  and  pence  in  $1279. 12^? 
4 1 1279  12i  ^  +  12i  cts.  =  300  cts.  +  12J  cts. 

'        *     '  312i  cts. ;  312i  cts.  ^20  =  15*. 

5Ter.      |2|  cts.  over ;  12 J  cts.  X  3  -r  5  =  - 

)  answer  is  £319.  I6s.  7^.     The  above  is 
because  $4  =  £1,  20  cts.  =  12c/.,  6  cts.  = 


An  s  #\ 


and 


Therefore 


dently 
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Ex.  XXX. 

How  many  pounds,  shillings  and  pence  in 

(1)      1217.25               (2)      1327.55  (3)  (17.35 

(4)        $84.50               (6)        176.95  (i>)  |125.374 

(7)      $867,871             (8)    $1162.40  (9)  |1393.62i 

(10)    11937.20             (11)    12220.29  (12)  |3785.48 

Ex.  XXXI.  - 

lIISCELLANIiOUS    EXAMPLES. 
PAPEB  I. 

(1)  The  population  of  the  counties  on  the  river  St.  Law- 
renco  in  1861  was  as  follows:  Leeds,  thirty-five  thousand 
seven  hundred;  Grenville,  twenty-f6ur  thousand  one  hun- 
dred  and  ninety-one;  Dundas,  eighteen  thousand  seven 
hundred  and  seventy-seven ;  Stormont,  eighteen  thousand 
^ne  hundred  and  twenty-nine;  Glengarry,  twenty-one  thou- 
sand  one  hundred  and  eighty-seven.  Find  tJie  total  popula- 
tion of  these  five  counties. 

(2)  By  the  census  of  1848,  the  population  of  Montreal 
was  fifty-five  thousand  one  hundred  and  forty-six;  of  To- 
ronto, twenty-three  thousand  five  hundred  and  three;  of 
Hamilton,  nine  thousand  eight  hundred  and  eighty,  nine ;  of 
Ottawa,  six  thousand  two  hundred  and  seventy-five  ;  of 
Kingston,  eight  thousand  three  hundred  and  su.ty-nine ;  of 
London,  four  thousand  five  hundred  and  eighty- four.  Find 
the  whole  population  of  those  cities. 

^  (3)  Add,  one  hundred  thousand,  two  hundred  and  twenty, 
nine  thousand  seven  hundred  and  thirteen,  fifty-eight  thou- 
sand seven  hundred  and  five,  six  hundred  and  twelve 
thousand  five  hundred  and  seventeen,  nine  hundred  and 
nineiy-nine  thousand  nine  hundred  and  ninety-nine,  eight 
hundred  and  thirty-three  thousand  seven  hundred  and  nine- 
teen, seven  hundred  and  "ixty-eight  thousand  three  hundred 
and  nine,  fifty  thousand  and  fifty. 

.  (4)  Add,  five  thousand  and  five,  seven  thousand  and  eight- 
een, seventeen  thousand  nine  hundred  and  fifteen,  twenty- 
eight  ihousmiii  seven  hundred  and  nineteen,  nine  thousand 

mm  twelve,  ^ -ven  hundred  and  seventeen  thousand  and 
seventeen,  ninety-three  thousand  five  hundred  and  two,  two 
hn&dxed  and  twelve  thousand  six  hundred  and  seven. 


MISCELLANEOUS  EXAMPLES.     *  «7 

(5)    How  many  milea  in  178006  inchei  t 

•qSIiJa  oi^?  *,*S,7**?®  °^   *^®  import!  into  Canada  was 
faJ75l»U.^O  ;  m  1861,  the  value  of  the  imports  wan  $430r)483« ; 

o-^£^-?       iJ?**/*.  **^®  ^^""®'  *^*«  ^*s  1493332,  at  the  latter 
JoObyoo.      Find  Ist ,  the  value  of  the  imports  for  each  person 

v"alu^  "*  '  '^^  ^'^'^''  *^®  ^ffe'*e«»c«  between  these 

PAPER  II. 

i     ^'1    Y^T'  *■  ***®  P"^  o^  ^^8  buthel*  of  irheat  at  8«.  Idld. 
I  per  bushel  ?  ■ 

(2)  A  farmer  sold  67  bushels  of  wheat  at  $1.0'-  a  bushel ; 
bought  a  suit  of  clothes  for  $18,  82  yards  cotton  at  13*  cents 
a  yard  a  stove  for  |16.  How  much  was  left  of  the  price  of 
I  the  wheat?  *^ 

I     ^^^    ^f«^*  Government  was  to  divide  72812  acres  equally 
among  397  discharged  soldiers,   how  much  vi  ^uld  each  re- 
iceive? 

(4)    A  farmer  brought  160  bushels  of  wheat  to  mill  when 
wheat  was  worth  $1.60  per  bushel,  and  in  exchange  got  27 
[barrels  of  flour.     How  much  was  he  charged  for  the  flour 
|per  barrel  ?  o  * 

I    ^\  ^  merchant  has  a  piece  of  cloth  containing  421  yards 
[worth  6s.  6irf.  a  yard.     How  many  dresses  of  84  yards  each 
fcan  be  Eiade  out  of  it,  and  what  will  each  cost  ? 

*  ^^i.  ^o^^'P^f'^^^^^^^^iel'oronto  market  618  barrels  of  flour 
for  il  13s.  9t^.  per  barrel ;  and  bought  84  yards  of  cotton  at 
117  cents  a  yard,  6  lbs.  tea  at  3s.  9^.  a  lb.,  2  tons  of  coal  at 
.}'Jut'  If  nT  ®  s*^eep  at  £2.  Us.  9d.  each,  15  head  of  cattle 
,.  ^r-  ^^*-  ^"'  each.  How  much  can  he  deposit  in  a  bank 
^owmg  that  he  takes  $50  home  with  him  ? 

PAPER  III. 

m^iai  ^°  **°?  y?**"  t^®''®  ^®'"®  ®°^°®<*  ^  **»«  Britwb  mint 
Z03761  pounds  of  gold,  value  £9520732.  14«.  6ti.  Required 
the  value  of  each  pound  ?  ^^^l^u. 

(2)    Three  persons   bought  a  ship  for  $63000;    the  first 


faking  one  share,  the  second  three,  and  the  third  five. 
*iucn  do  thev  several  I  v  nav  f 


How 


-J   r 


.?^    u    *  ««°*"bution  of  £354.  11«.  6d.  is  made  up  in  equal 
lares  by  26  men,  how  much  must  each  give  ? 

(4)     What  is  the  29th  part  of  10  ac,  2  ro.,  7  per.,  2  yds  ? 
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III. 


;i/ 


mN\ 


(5)  Divide  300  tons,  15  cwt.,  3  qw.,  equaDy  amonir  34^ 
men.     Uow  much  will  each  get  ?       ^     '^       '       ""«  o^/ 

(6)  Soldiers  marching  in  quick  time,  make  110  steps  in  a 
mmute,  each  step  2  ft.  6  in.  long.     In  what  time  would  ' 
company  of  soldiers  march  20  miles  in  quick  time,  aUowinJ 
half  an  hour  for  rest  ?  i  ,  «iauwiujj| 

PAPER  rv 

,  (1)    Add  together  £6.  17*.  M.,  $30.27,  £3.  12«.  9d  S75.83. 
giving  your  answer  m  decimal  currency.  ' 

(2)  Three  boys  went  out  together  to  fish,  the  iSrst  caught 
eight,  the  second  as  many  and  three  more,  the  third  as  many 
as  hi3  two  comrades  aU  but  one.  How  many  did  each  of  the 
last  two  boys  catch  ? 

(3)  Three  boys,  Thomas,  William,  and  Alexander,  had 
between  them  6  cents ;  Thomas  had  one,  William  two,  and 
Alexander  three ;  they  bought  fifty-four  marbles  with  their 
money.     How  many  ought  each  boy  to  get  ? 

(4)  Four  men  went,  out  one  night  to  fish,  borrowing  both 

boat  and  nets.     A  man  was  to  have  4  shares  of  the  catch  aa 

often  as  the  owner  of  the  net  was  to  have  one;  but,  a  man 

was  to  have  only  two  shares  as  often  as  the  owner  of  the 

boat  had   one       The  catch   was   four   barrels   of    herrinc^s 

.    hat  was  each  party  s  share  in  dozens  j  each  barrel  contafa^ 
mg  ,i8  dozens  of  herrings  ? 

(5)  It  is  found  by  observation  that  in  each  square  inch  of 
the  human  skin  there  are  about  1000  pores;  and  the  surface 
ot  the  hodyoi  a  middle  sized  man  contains  about  2304  square 
inches,  or  16  sciuare  feet.  Required,  the  number  of  pores  in 
the  surface  of  such  a  body,  909  being  supposed  to  be  coa-' 
ta.neil  m  each  square  inch  ?  | 

(6)  The  sum  of  two  numbers  is  84889;  the  difference  be- 
tween  them  is  889.     What  are  the  numbers  ? 

PAPER   V 

(I)    Find  the  product  of  72678397  and  86073? 

.^^^  ,™  ^"^*''    "  ^®  73697;  the  remainder  36873  the  di- 
\asor  11689.     Find  the  dividend? 

(3)  The  minuend  is  twenty-seven  thousand  eight  hundred! 
an.}  twelve;    the  difference,   fifteen  thousand  nine  hundred 
and  eight.     Find  the  subtrahend  ? 

(4)  There  are   seven    addends  all    equal;    their  sum  is 
eighty-nine   thousand  two    hundred  and  sixty-four.      Fiudi 
one  of  them  ?  •'  *      ' 


equally  among  347 


•3.  12».  dd.  $75.83; 
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(5)  In  the  cenans  of  1861,  Rutland  contained  twenty-two 
thousand  nine  hundred  and  eighty-three  inhabitants  ;  jforth- 
amptonshire  ninety.six  thousand  eight  hundred  akd  one : 
Huntingdonshire,  sixty-four  thousand  one  hundred  and 
eighty-three ;  Leicestershire,  ninety-one  thousand  three  hun- 
dred  and  eight ;  Nottinghamshire,  one  hundred  and  ninety 
thousand  and  sixty.  \Vhat  was  the  sum  of  the  popukS 
of  the  above  five  counties  in  1861  ?  F"r"«»«'*«« 

I J2  tin.  i'""?  *^«,primean  war,  out  of  the  French  army  there 

were  killed  m  action  or  missing  ten  thousand  two  hundred 

and  forty  j    drowned  m  a  wreck,  seven  hundred  and  four  • 

Idled  of   various  diseases  before  the  battle  of   Alma    w^ht 

housand  and  eighty-four;  died  of  disease  Lore  Seb^to^^^^^^ 

Ifour  thousand  three  hundred  and  twelve  ;  died  in  hoVoffi 

l&c,   seventy-two    thousand  two  hundred  and  fortv-aev^' 

iHow  many  were  lost  altogether  ?  ^  * 

PAPEB  YL 

(1)  In  1861  the  population  of  Edinburgh  was  160302-  of 
Glasgow,  168795  more  than  that  of  Edinburghf  of  Aberdeen 
wT.'  of ^ Inverness,  24527  more  than  thft  of  Aberdee^ 
^hat  was  the  total  population  of  all  these  places        861? 

(2)  The  paid  up  capital  of  each  of  the  foUow.x.ir  BankA 
loing  business  m  Ontario,  is :  of  the  Bank  cTlL^i 
^6000000^;  Bank  of  B,i,i;^  North  Amen"^  1*86^666"^^^ 
Quebec  mnk,  $1467750;  of  Bank  of  Toronto  ^Oftom '  ^ 
)ntario  Bank,  «1909640;'of  Koyal  Canadian  B^nkS^o! 
f  Merchants'  Bank  $862033.     Find  the  toL  Sun^^f Ihe' 

paid  up  capital  of  the  above  named  Banks?       ^"""^^  «^  ^^« 

ini?i«I?^^  amount  of  revenue,  from  the  named  sources  du- 
hng  1866,  was  as  follows:    Customs    S7398 1 4fi  fic  .    tl  • 
h888576.76;    Postage,  $621936.42rPublc  works   W^^^^^ 
Education,    $66554;    Common    School    FuT  |1221^^^ 
pmd  the  whole  revenue  from  these  sources  ? 

iJ^%^rr^jT  'SP.l?-    ^«  ^"^«  *  *«^™  for  5375,  a  wagon 

iTsf  12  «te  f^^'i'*^'  \''^o"*  ^^^'  »  reaping  machine ^for 
ppd,    iZ  sheep  for  $8   each,  2  cows  $25  each    ^  ,.imi  \r  I 

hce  pays  his  servantman  3  months'  wages  at  $l)'i^.ofth 
^nd  the  rest  he  lays  out  in  flour  at  $l.f5  oer  l(i)  Z"',-' 
wuv,  iiiaiiy  pouiiua  of  flour  will  he  have?        '  '   *^  '" 

(5)  Among  635  men  divide  equally  86895  acres. 

(6)  Howmany  inches  in  10  mis.,  3  per.,  4  yds.? 
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^  GREATEST  COMMON  MBASTTRa 

BI.XA  measure  of  any  given  number  is  a  number  which j 
will  divide  ths  ;r'vei»  number  exactly,  i.  «.  without  a  remain- 
der. 

Thus,  2  is  a  measure  of  6,  because  2  is  contained  3  timoa 
exactly  in  6. 

62.  U.  MULTIPLE  of  any  given  number  is  a  number  which 
oontainrit  an  exact  number  of  times.  Thus,  6  is  a  muitiulo 
of  2. 

631^  A  OOMMOW  MEASURE  of  two  or  more  given  numbers 
is  a  number  which  will  divide  each  of   the  given  numbers [ 
exactly.'  Thus,  3  is  a  common  measure  of  IS,  27,  and  3G. 
IKThe  ORKATBST  COMMON  MEASURE  (a.  a  M.)  of  two  or  morel 
given  numbers,  is  the  greatest  number  which  will  divide  eachf 
of  the  given  numbers  exactly.     Thus,  9-  is  Uie  greatest  com- 
mon measure  of  18,  27,  and  36. 

54     To  find  tlu  greatest  common  measure  of  two  numbers. 

Rule.     Divide  the  greater  number  by  the  less. 

If  there  be  a  remainder,  divide  the  first  divisor  by  it. 

If  there  b©  still  a  remainder,  divide  the  second  divisor  by 
this  remainder,  and  so  on ;  always  dividing  the  last  preced- 
ing divisor  by  the  last  remainder,  till  nothing  remains. 

The  last  divisor  will  be  the  greatest  common  measure  re* 
quired. 

Ex.    Find  the  o.  a  li.  of  144  and  240L 
By  the  Rule,         '  ' 

144)240(1 
144 

96 )  144<  1  bringing  down  last  divisor  144  for  a;  dividend  | 


48)96(2 ..    96 


96 


•  I 


48  li  a.  OL  M.  required. 


«-•       ♦-« 


LEAST  COMMON  MULTIPLE, 
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ontained  3  timoij 

a  number  which 
s,  6  ia  a  maltiple  I 


y  for  a;  dividend 


Find  the  a.  a  M.  of 

(I)    8  and  18.  (2) 

(4)    16  and  28.  (5) 

(7)    26  and  44.  (8) 

[10)    46  and  116.       (U) 

;13)    366  and  128.     (14) 

[iO)    1216  and  424.  (17) 

(19)    3042  and  3094. 

(21)    1441  and  1572. 

(23)    21168  and  204624. 

(25)    828597  and  738140. 


6  and  16. 

20  and  32. 

30  and  42. 

58  and  174. 

180  and  210. 

127  and  445. 
(20^ 
(22) 
(24) 
(26) 


(3)    4  and  22. 
(G)    24  and  39.      * 
(9)    36  and  56. 
(12)    315  and  378. 
(15)    310  and  630. 
(18)    6408  and  7264. 
7040  and  7392. 
46436  and  23025. 
97482  and  29579. 
326337  and  737800. 


LEAST  COMMON  MULTIPLE. 

56.^i^A  COMMON  MULTiPLK  of  two  OF  more  given  numbers 
ha  a  number  which  will  contain  each  of  the  given  numbers 
lau  exact  number  ol  times.  Thus,  144  is  a  common  multiple 
lo/  3,  9,  18,  and  24. 

Mc^The  LEAST  COMMON  MULTIPLE  (l.  CM.)  of  two  or  more 
■given  numbers  is  the  least  number  which  will  contain  eacHi 
lof  the  gireB  numbers  an  exact  number  of  times.  Thus,  72 
lis  the  least  common  multiple  of  3,  9,  18,  and  24. 

56.  When  the  least  common  multiple  of  several  numhers  is 
{required,  the  most  convenient  practiced  method  is  that  given  by 
[the following  Rule. 

Rule.     Arrange  the  numbers  in  a  line  from  left  to  right, 

I  with  a  comma  placed  between  every  two. 

I     Divide  those  numbers  which  have  a  common  measure  by 

that  common  measure,  and  place  the  quotients  so  obtaiiiod 

and  the  undivided  numbers  in  a  line   beneath,  separated  as 

I  before. 

Proceed  in  the  same  way  with  the  second  line,  and  so  on 
with  those  which  follow,  until  a  row  o^  numbers  is  obtained 
iu  which  there  are  no  two  numbers  which  have  any  common 
I  measure  greater  than  unity. 

Then  the  continued  product  of   all  the  divisors  and  the 

mimKouMi    ••.    *^£t     !..„*.     II— «     _;^ll      L.—     ^*-ii     • *- —      ii»«''-       •- 

required. 
Note,    It  will  in  general  b«  found  advantatreous  to  has'm 
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I: 


With  the  lowest  prime  nnmher  2  m  •  dirisor,  and  to  repeat 
this  as  oftes>  pi  can  \m  doni. ;  and  then  to  proceed  with  the 
prime  numl    a  ^i,  6,  Ac.,  in  the  same  way, 

Ex.  1.    Find  the  L,  a  M.  of  10,  12,  and  Id. 
By  the  Rule, 

10=s2X  5,  32=2X2X3,  16=-2    t»^2X2. 
.'.L.  c.  B4.  must  clearly  contain  m  lactora 
*   2X5  for  10. 
2X5X2X3  for  10  and  12. 
2x5X1^X3X2x2  tor  lO,  12,  aiitl  16. 

.'.  L.  a  M.S8B2  X  2  X  5  X  3  X  ^^  =240. 

JVa'e.  The  process  of  finding  the  L.  c.  m  may  often  ho 
she  tened  by  striking  out  in  thr  same  i'ne  ev(  ry  aumbet- 
which  exactly  measures  r.ay  other  number  in  iha :  Ime. 

Eis.  2.    Fid  :  n,   ^  c.  m.  of  9,  14,  16,  18,  24^  36.  and  ^ 
2 
2 


10,    12,    16 

^ 6^_8 

«,      3,      4 


8,  _\%Wm 


i> 


7,    4, 


Every  multiple  of  36  must  be 
a  multiple  of  9  and  of  18  ;  .• . 
strike  out  9  and  18  :  for  the 
same  reason  strike  out  3  in  the 
4th  line. 


7,    %  $,    9,  19 

.  L.  O.  M.=2  X2X2X7X2X9X  19=19152. 


Ex.  XXXTII. 


Find  the  l.  o.  m.  of 

m    2,  4,  and  10. 
(3)     12,  16,  and  18. 
(5)     16,  24,  and  30.  (6) 

(7)     15,  25,  and  105.  (8) 

(9)     7,  21,  6,  14,  and  25.  (10) 

(11)     24,  28,  36,  22,  and  16.        (12) 
(13)    9,  4,  8,  15,  and  27.  (14) 

(15)    4,  5,  7,  8,  15,  21.  and  30. 
(1«)     2,  7,  9,  13,  15,  52,  nn<l  C3, 

(17)  3,7,21,  11,  77,  and  198, 

(18)  100,  66,  .35,  125=  and  150. 

(19)  22,  55,  19.  15,  95,  and  133. 

(20)  .18,  64,    ;    33,  110  and  165. 


(2)    8,  9,  and  12. 
(4)    20,  28»and36. 
24,  56,  and  84. 

6,  33,  24,  and  32. 

7,  8,  9,  10,  and  12. 
2,  5,  45,  15  and  25. 
15,  20,  24,  21,  and  3 


^ 
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iontain  m  C.ictora 


FRACTIONS. 

^  f.  Let  unitv  be  represented  by  the  line  AB,  which  w% 
\wili  consider  to  be  one  yard  in  length. 

I  Suppose  ^^  to  be  divided  into  3  equal  parts  AD^  DE, 
1^/?;  then  one  of  such  parts -4 />■«     D     E     B^      ^     ^      ^ 

\h  a  foot  or  one- third  part  of  the — ~» i r — i \ • 

Hard,  and  it  is  denoted  thus  ^  (read  oiM-ihird) ;  two  of  them 
\A  E,  or  two  feet,  thus  |  (read  two-thirds) ;  three  of  them  AB, 
[or  three  feet,  or  the  whole  yard,  thus  |  or  1. 

If  another  equal  portion  BF  of  a  second  yard  J5(7,  divided 
[in  the  same  manner  as  the  first,  be  added,  then  AF,  or  font 
j  fe  3t,  is  denoted  thus  | ;  and  so  on. 

Such  expressions,  representing  any  number  o(  the  equal 
j  parts  of  a  unit,  i.  e.  of  a  quantity  which  is  denoted  by  1,  are 
I  called  Broken  Numbers  or  Fractions. 

58.1/1  Si  Pr ACTION  denotes  one  or  more  of  the  equal  parts 
of  a  unit)^t  is  expressed  by  two  numbers  placed  one  above 
the  other  with  a  Hue  between  them  pkhe  lower  number  ia 
called  the  Denominator  (Den'Ip^d  shews  into  how  many 
equal  parts  the  unit  is  divided^ the  upper  is  called  the  Nu- 
merator (Num'.ktend  shews  how  many  of  such  parts  are 
taken  to  form  theTraction,^ 

59.  A  Fraction  also  represents  the  quotient  of  the  nam*, 
by  the  den', 

2 
Thus   _=2-r-3;  for  we  obtain  tlw  same  result,  whether 
3 

we  divide  one  unit,  AB  orl  yard,  into  three  equal  parts  A  Z), 
DE,  EB,  each  =  I  ft.  or  12  in.,  and  take  two  of  such  p&rtsAE 
(represented  by  §),=  12  in.  X  2=24  in.%ter  divide  2  units,  AC 
or  2  yards,  into  three  equal  parts,  A  E,  EF,  FC,  each  =  2  ft.  oi 
24  in.,  and  take  one  of  such  parts  AE;  which  is  equal  to  j^rd 
part  of  AC  or  2  units,  or  =  2-r  3.  Hence  §  and  2-r3  have 
the  same  "is&nini* 

60.  When  fractions  are  denoted  in  the  manner  aboT«  ax* 
plained,  they  are  called  Vuloar  Fractions. 
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ARITHMETIC. 


VULGAR  FRACTIONS, 
tions.  '""*■   •'  *'  I  "e  improper  frac- 

(o)'jfA.  COMPLEX    FRACTION  is    One    which    ifl   «ifli«,   .    * 

*  are  complex  fractiong. 


thus,    i    £i  1    2f 


63. 


5r  ^'i^rnl  -.-^"^"^  -«r  ss 

^.     To  multiply  a  frmtionhy  a  fvhole  number. 
Rule.     Multiply  the  numerator  by  the  whole  numher. 
2  2X2      4     «  ^*»''  l**  ^  and  J,  the  unit  is  divided  into 

6  X  2=s-r-=.  -    f  pual  parts,  and  twict  as  many  parts  are 
0  fi         5    taEen  m  I  aa  are  taken  in  |. 


Multiolvrn  f  an<l  II 


Ex.  XXXIV. 


12 ;  and  (2)  H  and  M'  each  se^alatdj  bj  ^  % 


157 


i",  3,  0,  7,  9,  and 
11,  106  and 


VDLOAR  FRACTIONS. 


71 


65.     To  divide  a  fraction  hy  a  whole  number. 

RuL*.    Multiply  the  denominator  by  the  whole  number. 

?  ^  2  =    ^     =  2  "^^^  ^*^"®  ^^  «*ch  part  in  f  is  twice 

6  *  6x2      ZT         •■  ^*''g®  **  ***«  v»lae  of  each  part  in 

^,       .         .       *"  .        A  f  l>ufc  the  same  number  of  parts  are 
taken  In  e»ch, .  *.  |  w  twice  as  large  m  ^V*  or  |  -f-  2  =^. 

Ex.   XXXV. 

?/o??/^^  ^1  ^^  *  f*°^  separately  by  2,  3.  5,  6,  9,  and  12; 
and  (2)  \%  and  H  each  separately  by  3,  6,  U,  66,  and  100. 

60.  If  the  numerator  and  denominator  of  a  fraction  be 
loth  multiplied,  or  both  divided,  by  the  same  number,  the 
value  of  the  fraction  will  not  be  altered.  . 

3     3X2      %  Since  8  =  4  X  2,  /wo  of  the  parts  in  \  are 

equivalent  to  one  of  the  parts  in  |;  but 
since  6  =  3X2,  there  are  twice  as  many 


4     4X2      8 


_  i«         .         ^      6      5  X  6      30  6 

or  17,  we  have  5  =  -  =  - -  =  --;  also  6  =- 

11X66  1 


parts  taken  in  %  as  there  are  in  |,  therefore  f  =  |.     In  fiaure 
Art.  57,  AE  represents  either  Jrd  or  fths  of  AG.  "      * 

67.  Hence  it  follows  that  a  whole  number  maybe  con- 
verted  into  a  vulgar  fraction  with  any  required  den',  by 
muJtiplymg  the  number  by  the  required  den',  for  the  nmn'. 
of  the  fraction,  and  placing  the  required  den',  underneath. 

For  6  =  p  and  to  convert  it  into  a  fraction  with  a  den',  6 

5X17      85 
1X17""  I7 
Ex.  XXXVI. 

?^o??*  ^y  ^»  ^'  ^'  ^5'  *<>  fractions  with  den".  2,  9,  and  13  • 
and  (2)  9,  12,  17,  37,  to  fractions  wit|den".  8,  lo)  and  67.     ' 

68.     To  represent  an  improper  fraction  as  a  whole  or  mixed 

H^If*    ^J^^«  *^e  numerator  by  thadenominator. 
n      be  ^^  remainder,  the  quotient  will  be  a  whole 

If  there  be  a  remainder,  put  down  the  quotient  as  the  in- 
tegral part,^  and  the  remainder  as  the  num'.  of  the  fractional 
-^x*,  aau  i,ae  giveu  aen'.  as  the  den',  of  the  fractional  nait. 
24         24  *"««• 

ifix.     Reduce  --  and  --  to  whole  or  mixed  numbers. 


,  ^'♦'■^n:  ■ 
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ARITHMETW. 


By  the  Ilule^ 

24««     «     24      4X6      6    , 

--6.     ror-j.=  -_=.(Ari.66)=:eL 

24  24      20  +  4 


-=4J. 


For  — =r 
6 


20      4  4 

--—  +  -=4  +  - 
6       6         ^6 


*^ 


Lx.  XXXVII. 


wlfob'^rmbe™/'-^""^*   ^P^P'^   ^^"^*^^^   "   "^^^d  «'l 


1  1  s 
1  4 


(J)    f        (2)    |.        (3)     V.        '^'     '•         (5) 

(h}    ^.  <l2}  1-  •,!%'   ^]i,.   ,Ul  41^.  ll^l    ^^l, 

69.     To  rciuce  a  mixed  number  U,  sn  improper  fraction, 
RcTLB.     7  ultiply  the  whole  number    or   integer  by  the 

denominator  of  the  fraction,  and  to  the  product  Idd  the  riu- 

merator    f  the  fractional  part. 
The  re.rjlt  will  be  the  required  num'.,  and  the  den',  of  tha 

fractional  p^rt  the  required  den'.  ««* .  w  ww  | 

Ex.    Convert  SjJ  into  an  improper  fraction, 
Joy  the  Kuie, 

4  4      ~  4' 


1      4      1X4^4^4*4 ~ 


16 

T 


Ex.  XXXVII'. 

Reduce  the  followi.      mL..ed  numbers 
tions ; 

(1)  li         (2)     2^.         (?)     IJL. 

(6)  20:^1  J.        (7)    2H.  iS) 

(10)  900,Vt.     (11      SVU,        (12) 

(14)  148IU.     (15)     lljffg.    (16) 

^  70.     To  reduce  a  compound  fn\ 
fraction, 

n«m^  ;  cor  of  the  simple  fraction,  and  the  several  dt^omina. 
tors  together  for  its  denominator. 


tw  improper  frao 

17!         (5)    12| 

(9)  704,»2V 

(13)  Li^V^Tr. 

(17)  197  JV  A' 

»       Ua  equivdf'nt  »impU\ 


(4) 

63H= 


)=a. 


=  *  +  6"**' 


Of   M    mlxod  or 


(5)     V. 

(10)    sv. 

(15)     VrV. 
'>per  fraction, 

integer  by  the 
duct  add  the  i^u* 


12^.3      15 

Improper  feao 

17?         (5)    12| 

m    704AV 

(13)       ii,,3^. 

(17)     197  \  A. 
iquiva^''nt  simple  \ 


VULGAR  FRACTIONS, 


n 


the  den',  of  the  H  3 


Ex.  1.    Conyert  |  of  |  into  a  iimple     .i^tioa. 
By  the  Rule, 

2      g_2X5_10 

i**   6""3x6"~i? 

OR  1         R  K  m 

For  j  of  -  =x  iwke  ^  of  -  =  <m„c«  -  h-  3  =  /irice  -  ( Art.  66) 

=  —  (Art.64,  =  -. 

AVe  /.  Before  applying  the  above  Rule,  mixed  numbers 
must  be  reduced  to  improper  fractions. 

Note  f  In  reducing  compound  fractions  to  simple  ones, 
wo  m;  y  strike  out  from  any  num'.  and  any  den',  such  fac- 
tors as  are  common  to  both  :   for  this  is  in  fact  simply  di- 

(Art  ^60  r  '"'°'''  *^*'''*  ""^  **  ^*''*'''''  ^^  *^®  ~^^  ''^'^'^'*''- 

Ex.  2.    Reduce  |  of  2,V  of  1,V  to  a  simple  fraction. 


I  of  2^  of  I,\ 
0 


-of  25  of  L« 


3X(5X5)X(4X4) 

6      12  "15      6X(3X4)x(3X5) 
^X^X^^Xj4_4 

0X^  >^X3X0~8'  di^<iJ»ig  num'.  and  den',  by  3,  6,  6,  4, 
factors  c     xaou  to  both. 


Ex.  XXXIX. 


(1) 
(4) 
(7) 
(9) 
1(11) 
(13) 


Reduce  the  fo.       ing  co  -pound  fractions  to  simple  ones  : 


( 


i  of  If 
I  of  2|. 


veral 


tor  ine 

imiaa- 


foff. 

T^  of  iV  (6) 

lb|  of  6^  of  10. 

I  of  2^  of  9. 

i  of  A  of  n  of  If. 

T*!  of  2i  of  f  r  f  lOJ. 

(1."^)     Aofjofn 
(16)     loffof  f  of  70f  of 
A  fraction  13  i?^  ita  i.^^ 
tor  aB<l  d  Ti  iininator  are  prime    o  each  other 
72.     ^o  redi'€6  a/ra^twn  to  U*  ^       ^  «#--*ms 


(8) 
(10) 
(12) 
(14) 

'  4  of  r 


71. 


(3)    I  off  J. 
,        (6)    I  of  11. 
Ill  ofSf. 
t  of  3|  of  3  J. 

of  4f  of  /y  of  SyV  of  ..  .- 

'  of  12i  of  *  o  I  of  1^  9. 
A  of  14: 

"".,     ««  Z^wXa     ^«m3    Uiaa£a@i~- 
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ARITIIMETW. 


RcTLi.    Divide  the  numerator  and  denominator  by  UuIf 
greatest  common  measure. 

Ex.     Reduce  |  U  to  its  lowest  tormi. 
By  the  Rule,  find  the  o.  a  M.  of  176  and  484. 
176)484(2 
3r2 


132)176(1 
132 


44)1^2(3 
132 


176      44X4       4 
^^'  484 "44x71=11^^*^  ^^ 


44)176(4 
176 


44)434(11 
44 


44 
44 


fraction  in  its  lowest  terms 


4 
11 


Ex.  XL. 


Rednoe  each  of  the  following  fractions  to  its  lowest  terms: 


(1)  f. 

(5)  H. 

(9)  «M. 

(17)  wnh 


iVt. 

iVoV 
Ml 


(4) 

(8) 
(12) 
(16) 
(20) 
(24) 


JUfJ* 

mi 


(2)  \l  (3) 

(6)  I  J.  (7) 

(10)  Hl|.  (11) 

(14)  mi  (15) 

(18)   VAW.     (19) 
(21)    ISSJU.     (22)    \UU        (23) 

73.  To  reduce  fraciUma  to  equivalent  on^a  with  a  common 
denominator.  \ 

Rule.  Find  the  least  common  multiple] of  the  denomina- 
tors ;  this  will  be  the  common  denominator. 

Then  divide  the  common  multiple  so  found  by  the  de- 
nominator  of  each  fraction,  and  multiply  each  quotient  so 
found  into  the  numerator  of  the  fraction  which  belongs  to 
it  for  the  new  numerator  of  that  fraction. 

Note,  li  the  given  fractions  be  in  their  lowest  terms,  tho 
above  rules  will  reduce  them  to  others  having  the  least  com- 
mon den'.  :  if  the  kast  common  den',  be  required,  the  given 
fractions  should  ]be  reduced  to  their  lowest  terms  before  the 
rule  is  applied. 

Ex.  1.  Reduce  U.  il,  and  \\  to  equivalent  fractions  with 
a  oommon  denominator. 


ninator  by  thaif 


wtut  terms  s=c . 


VULGAR  FRACTIONS. 
^y  the  Rale,  12  I  1:^,24,36 

• .  the  fractioas  become  «  H—  ?  =  ^^  (since  72  t  12  =  6) 

12x6    72  " 


7t 


•ndlll?: 
^       24x3 


'72 


(since  72  ^24 -3), 


|.\the  required  fractions  are  ^,  fj,  and  ^|. 

Note.     If  the  den",  have  no  common  measure,  the  work 

will  ')e  more  quickly  done,  by  multiplying  each  uum'.  into  all 
[the  den".,  except  its  own,  fpr  a  new  num'.  for  each  fraction, 

and  all  the  den",  together  for  the  common  den'. 

Ex.  2.     Reduce  f,  f ,  and  f  to  equivalent  fractions  with  a 
common  den'. 

L.  c.  BJ.  of  the  den".  =9  x  5  x  7  ae  106. 

^  ^^^7    5x3x5.  ^^.  70      63      75 
3x6x7*  6x3irf  7x3x6'       105'    106'    loV 


fract".  =  2x5x7 


it  fractions  with 


^x.  XLI. 
Reauce  the  fractions  in  each  of  the  following  sets  to  equiv- 
alent  fractions,  having  the  least  common  den'. : 
(1)    fandf.  (2)    fandf.  (3)    |  and  |. 

(4)    faudj.  (5)    Hand  it.         (6)     H  "id  H. 

(7)    iV  and  ill.      (8)    iU  and  iU-     (0)    |,  H,  and  A. 
(1<)     A,  A,  and  f.  (11)    T^y,  il,  and|g. 

II!!    ^;^'**'«^^^-  03)    iiH.H,andH. 

,       (14)    /„  iJ,  if,  iJ,  and /y.     (15)    if,  U,  1^,  and  1|. 

(16)    A,  H, /»,  H.  II,  and  If. 

17)    i,|,  §,andi|.  (18)    |,  |,  |,  and  A. 

J    ivu^'  ^'  ^'  *'  ''''^  '''•  ^^^^     *'  ♦'  *'  *^^  ^t. 

74.  Whenever  a  comparison  has  to  be  made  between  frac- 
tions, tn  respect  0/ their  magnitiule.%  they  must  be  reduced  to 
equivalent  ones  with  a  common  den^  ;  because  then  we  shall 

nave  tn«   nnif.  QitnH<w1      i^    *Uis    -^~-.      -t     *     »_ 

,    .        ,     7  "      - '  r-^:-.-j.f    iii    tiiw    v<<,Ss;    U£     CiiQU  itftCbiOn   so   Ob" 

lamed,  mto  the  same  number  of  equal  parts ;  and  the  re- 
spectivt  num".  wiU  shew  us  how  many   of  such  parts  are 


! 
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fractions  "7 — r*  •: '  »  - — ? 


6X9    4X10     6X8      6+9 


44     9     25 


15 


The  fract".  in  their  lowest  terms  areT^  -rr*  ~'and- 

45    10    24         U. 


L.  a  M.  of  the  den".  =2520. 
•  •.  the  fractions  become 


7  or 


2268 


26  X105 


45  X  56  "'  2520  10  X  252  **''  2520 
2625     15  X  180       2700 


24  X  105  °'' 2520    14  X  180  ^'*  2520 ' 

.  ^^"^^  .    ,r  .  12  X  3 

•  •  5  +  9  w  the  greatest,  and  j^-  the  least. 

Ex.  XLIL 
Compare  the  values  of 
(1)    i  and  i.  (2)  I  and  ,V  (3)  «  and  U- 

7      i'!*r?l^'     <^^  ^^' ^^' "^d  II.     (6)  M,  ^1,  and  U. 
7      f  of  «,  i  of  f,  and  7i.        (8)     iJ,  U.  M,andH. 

of  u'^r  ^^'  "^^  ""^  ^^'  '^  ^^  7i  °^  11,  and  I  of  4i  of  J 

(10)  ni  of  tVx,  If  of  6J  of  i  J  of  l/i  and  1  f  of  1 J  of  6^  of 

a  or  1^, 

"Which  is  the  greater. 

(11)  f  of  a  yd.  or  I  of  a  yd. 

(12)  iof  ayd.  or§of  ayd. 

(13)  n  of  A  of  1|  of  II  of  a  loaf,  or  I  of  ,f^  of  5J  loaves? 

ADDITION  OP  VULGAR  FRACTIONS. 

fV,!^;no?r^     '■^'^,"*'®  **?®  fractious  to  equivalent  ones  with 
the  least  common  denominator. 

.. ■ti.i-.rsj.  -icinjiiiiiias/ur. 


X262       2268 


If  ofliof5Aof 


I  fir  of  5  J  loares? 


under  their  «um 


VULGAR  FRACTIONS. 


The  L.  0.  M.  of  the  den",  is  24. 
•.  fract".  become  l^Ul  ^^  £  U^J  ,85x3       15 
2X12       24  3X8"'2i'gir3^'iS* 
•.  Their  sum='2±l±I!  =  ^^,., 
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24 


24 


:  parta  are  taken,  therefor^^faKm  mu  t'b^'.Tl  8  V  ,5"'''' 

inoSt's  lowettUrslidu'olTt'rit.''', "  'r/'""  '""■* " 

the  r^  b.  ^  i„,.oper|;^«AV?„  '7Zl1lZi  ^ 

or  mixed  number :  thus  —  =  _  —  1  u  .  ti. 

105       35        "'  '"•  ■*™«  remark 

applies  to  all  results  in  Vulgar  Fractions. 

thiir"  West^tt';i*''f^f  *"^  ^\  ''"!''•   ""J""  »"  fr»««on.  to 
uu.nber.T^iVcrXT&^tXl-rs':'^  »  "^^«<» 

|..p,e  addition,  an/  .rflTtia  pttf^ftSXlti" 


=10+ 


12X4     6x8'*"l6x3 


4X12 


-(since  l.  c.  m  of  den".  =48) 


I-  10  X  ^^  "'■  ^  +  21  4-  36 

48  " 


85 


».„....;„      ^^r,"n'.'«fjhe  vinculum  are  eauallv  affenfo^   k„ 
""f  ^^^  "»«  "'-acket  or  vmculum,  thus  (2  +  S)"»ppli 

w^ner eas  2  +  3  apples  would  mean  2  uniU  +  3  «ppl«^  ^^      ' 


» 
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Again  i  + J  of  (2+  ^)  =i  +  i  of  3=i+  J=s|  +  |=8=t=U. 

(i  + J)  of  (2  +  4)  =  (H  I)  of  (1  +  i)  =  (I  of  a=n  =  2TV 

(i4.S)of2+i=(HI)of2  +  i=§of2  +  i=V  +  t=V=2j^. 

Ex.  3.     Find  the  value  of  |  +  ^  of  (24- 1)  +  i  of  2J  + 1  of  ( J  +  J) 

value=|-»-4ofi  +  iofi  +  ionHI)-=^  +  5  +  i']i  +  A. 
11        5        1       44+15+12      71 

^*----^--= — - — =36=na. 


9       12 


Find  the  sum  of, 
(1)     ^and^. 

(4)    I  and  J. 

I  and  V^. 

U  and  IJ. 

f ,  ^,  and  /if. 


3  3d 

Ex.  XLIII. 


(7) 
(10) 
(13) 


(2) 
(5) 
(8) 


T 
1«« 


(3)  3  and  |. 

(())  J  and  1^4. 

(9)  Hand^J^. 

(12)  lj^of25anil6i| 


"    and  3  ' 


111' 


1 

•iT* 


f  and  f. 

Ti\  and 
I  and  ^4. 
(11)    71  and  8. 

(14)    23.,,, 
(15)    6 A,  J  of  1?,  and  2|.  (16)     9^  of  2^,  if,  and 

(17)    i,  I,  and  i  of  (1  + U). 
Find  the  value  of, 

(18)  ^  +  §  +  I  +  |.  (19)    2^  +  3J  +-  41  +  5|. 

(20)  5/5  +  135»,  4- H  +  2M.    (21)    41 +. /,  +  I6/0  +  25J|. 

(22)  3|  +  16|  +  7A  +  iof3|. 

(23)  (2f  +  3§)  of  2A  +  3J  of  (]3§  +  3|)  +  If  of  11  of  2^,. 

(24)  A  gentleman  gave  £2^  to  A,  £it  to  B,  £^\  to  C, 
£A\%  to  D,  and  £|g  to  E.     How  much  did  he  give  away  ? 

(25)  A  man  ate  ^  of  a  4  lb.  loaf  on  Mon,,  ^.^  of  a  similarl 
loaf  on  Tues,,  /j  on  Wed.,  ^^  on  Thurs.,  i^  on  Frid.,  and  on 
Sat.  and  Sun.  as  much  as  on  Mon.,  Tues.,  and  Wed.  Howl 
many  lbs.  of  bread  did  he  eat  during  the  week  ? 

SaBTilACTlON. 

77.  Rule.  Reduce  the  fractions  to  equivalent  ones  hav 
ing  the  least  common  denominator. 

Take  the  diiference  of  the  new  numerators,  and  place  thsi 
common  denominator  underneath. 

Ex.  1,     Subtract  ^  from  |. 

By  the  Rule, 

„,,     ,             .              1X44 
The  fract*".  become  ■: or  -, 


o  \^  A 


and  -, 


their  difference  =as 


6—4 
1~ 


1 

8' 
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Bcasmfor  the  Rule,     In  each  of  the  equivalent  fractions, 
unity  IS  divided  mto  8  equal  parts,  and  there  are  5  and  k 
barts  respectively  taken,  .-.  the  difference  must  be  5— 4  or 
1  ol  such  parts,  which  is  represented  by  |.  ' 

Note  1.     Before   applying  the  Rule,   reduce  fractions   tc 
their  lowest  terms,  improper  fractions  to  whole   or  mixed 
Inumbers,  and  compound  fractions  to  simple  ones. 

Notet  If  either  of  the  given  fractions  be  a  whole  or 
[mixed  number,  it  is  most  convenient  to  take  separately  the 
Idifference  of  the  integral  parts  and  that  of  the  fractional 
[parts,  and  then  add  the  two  results  together,  as  in  the  fol- 
[lowing  examples. 

Ex.  2.     From  41  take  2^,  or  from  (4  +  f)  take  (2  +  |). 
UilK=(4  +  g)-  (2  +  i)=4  +  g-2-:i  (Art.  7b\)*^ 

=  (4~2)  +  (i-|)  =  2  +  (i-|)=2  +  J=:2J. 
Ex.  3.     Find  the  difference  between  2§  and  4|. 
§  is  greater  than  \,  and  .  •.  cannot  be  taken  from  it 
.  *.  we  write  4|  thus  (3  +  I  +  i),  or  (3  +  |) 
[thendifl«,={3i)-(2+i)  =  (3-2)  +  (|-,S)  =  i  + 

=  1  +  l  =  l|. 


V  -  8) 


Ex.  XLIV. 


Find  the  diff,.  between 


iaiidi.  (2)  iandi. 

ii  and  H.  (5)  3§  and  "21 

10^',  and  8J.  (8)  17|  and  13|. 

and2H.  (U)  15f  and 


(3) 
(6) 

(9) 
(12) 


A. 


*  and 
.  and  2^V 
I3*,;  and  |. 
20A  and  8,»7. 


(1) 
(4) 
(7) 
10) ^^_ 

(13)  A  boy  ate  |  of  a  cake,  how  much  less   did  he  I'eav-- 
;han  he  ate  ?  • 

(14)  VVhat  number  added  (1)  to  ^^  will  make  \\  ?  and  (2i 
o  2^  will  make  8J  ?  la  \  / 

(15)  I  copied  down  by  mistake  gd  instead  of  ft/.,  wha* 
mount  of  error  did  I  make  ? 

78,     Examples  involving  both  Addition  and  Subtraction  or 
ultjar  Fractions,  ^ 

Ex.  L 


Fmd  the  value  of  64  —  2S  4-  i  +  24  —  \. 

-x=        *  -r  -/  -   -,4         2   ^  g  -r  j  — .  j^,j. 

4  —  3  4-  2  4-4—4 
=  64.: =5  4-iS=SiV 


r/ 


jBia; 
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Ex.  2.     Find  the  value  of  J  +  J  of  (2  — J)  --|  of  2J  +  | 

/«— Iv 
Value=t  +  i  of  ^  -J-  ^_  J  of  «  +  i-^of  (|--|) 

«?,  +  Jof|  — JofUi-Jof|  =  |  +  |-^'V  +  J+iS 

o — o  —  1  6 — o 


Find  the  value  of 


Ex.  XLV. 


(1)    i+2|  +  13A-3A,  ;2)    i_§  +  j-jj. 

(3)  121f-|J  +  7H-4of  |?  +  |of  3i. 

(4)  (16§  — 3i)of  3J  — 16i  +  3iof  3t 

(5)  6i  +  /,of  ^of  3J~4^-5|. 

(6)  6i  +  ^\  of  ,»,  of  (3i-|§)_5|. 

(7)  What  number  must  be  added  to  the  sum  of  ♦.  X.  and 
H,  to  make  5tVo  ? 

(8)  A  bought  f  of  a  cheese,  and  .old  \  of  his  purchase  to  I 
B,  ^  of  what  then  remaineil  to  C,  J  of  what  then  remained 
to  D ;  what  part  of  the  cheese  had  B,  C7,  and  D,  auf>  what  i 
part  had  A,  after  the  sales  t 

MULTIPLICATION. 

79.  Rule.  Multiply  all  the  numerators  together  for  a! 
new  numerator,  and  all  the  denominators  together  for  a  new  j 
denominator. 

Ex.  1.     Multiply  g  by  f. 
By  the  Rule, 
2  5      2X6      10 

3multipliedby^  =  5^^  =  Y5-  ^    

too  large,  since  f  is  one-seventh  part  of  5."   Therefore  V*  must  i 
be  divided  by  7,  and  V*  -^-7  =  ^?  (Art.  65.) 

Note  1.     The  same  reasoning  will  ap])ly,  whatever  be  the 
number  of  fractions  which  have  to  be  multiplied  together. 

j.-nvor  ;s,  ociuie  appiyiiig  tu6  iiuie,  mixod  uumbers  muat' 
be  reiluced  to  improper  fractions. 

NiiU  3,     It  has  been  she^-n  that  a  fraction  is  reduced  to  iti 


Reason  for  the.  Rule. 
f  multiplied   by  5,  gives  I 
V  (Art  64.) 
But   V  n>u8t   be  7   times! 


i)-i  of  2J  +  I 


iof  (1 

-1) 

4-1  — 

8um  of  f ,  I,  and  i 


L  uumuers  muafi 


is  reduced  to  iti 
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lowest  terms  by  dividing  its  num'  and  H«nr  u„  xv  • 
or  in  other  wcnia,  by  the  nrodu^t  ^  .if  *.  ^  *^®''  **'  ^-  *«.. 
common  to  both  Uce  ^Zl\\^l  *^^f  ^*"'?«"«  ^^i«»»  »re 
fractions,  it  will  be  wertoTuhtunT  ""^  '»^i^ipJi<=ation  of 
much  as  possible  intrthefacfco.l^iJ^  """^  '  *"^  *i«°"-  •» 
then,  after  putti  Hi  e  sever.?  f  '^  ''^"'P?'^  ^^^"^  '  *"d 
one  fraction,  the  sfgn  of  X  beTn]  ^Z'T^  .""'^"'  **^^  ^«'''»'  «^ 
factors  in  the  nunf°  and  denr  1*^  "^  wu^^^^.  «*^^  «^  the 
I  are  common  to  both  before  *I  ^^''^^.  '^^''^  ^^^^^''^  ^^ich 
multipl^ation.     Th^' in'^foS^^^^^^^^  ^^«  ^'^^ 

Ex.1.    Multiply  ~  and -together. 

'  ""4^5  ~6'  ^^^<^^°g  num'.  and  den',  by  4. 
Ex.  a    Multiply?  -.    ?!  and  ^^  fn„  .u 

Prod*  =8J06^27_X45 

9  X  24  X  30  X  60 
J|X|_X^)X(^^^ 


=  --rmg  by  2X2X2X2X2X2X3X3X3X3X3X5. 
Ex.  3.     Multiplying  2i.  31,  10|,  20J,  and  5^,  together 

Prod^=?x?!x'-ix'''y'-' 

^5X(0X,3)X(9X9)X(,^X;^^)x(;j-X31) 
2X(2X^)X5^X^^X2;^  ■ 

_5X3X9X9X31      376(>5 

^^ =  "1-  =  941Gi. 

Ex.  4.    Simplify  (I  of  U  of  if  +  3i  of  2^?  -.2i)x  3f 
Value=(?o,£,fif    7^^52^^|      27 
\'        4        15    2        21     3/      7 

7x2x26    8\        27 


3X2X5X2X7 


=( 


\         3     3/7 


-,\-/x^/\o        :X3X/     3^' 


3  +  26-8    27     21     27 

— ^~><-;r=xX— =27. 


.■^■:Q', 


iiiiti 

M 

III  '5 
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Find  the  vtilue  of 


ARITHMETIO. 
Ex.  XLVL 


0) 

(6) 
(8) 
(10) 
(H) 
(12) 
(la) 
(H) 

(16) 


4Xf.        (2)    IXi.        (3)    AXf.        (4)    V'lXl. 

7i  X  3 J.      (6)    f  of  i  X  17i,      (7)  /,  of  1|  x  S^^Xli 

*  X  3A  X  19^  X  \\,      (9)    /^  of  1^  of  IH  X  2i  X  2f 

H  of  3|  X  4i^  of  2^  X  13. 

m  of  m  +  3^)  X  ^^  of  2tV  X  lA. 

(3|  —  1 A  +  U  — 2H)  X  38i  of  W. 

I  of  (i  +  i-  iV  +  i)  X  §  of  {2t»^  +  I). 

[ih  +  i)  of  (m-  2|))  X  j(2x^- 14)  •f  (3A-f )}. 

{lfof26iof(l-|){  X{2iof(4i~3i)of^}. 

DIVISION. 

80.  RtTLB.  Invert  the  divisor,  ».  e,  take  its  numerator  as 
a  denominator  and  its  denominator  as  a  numerator,  and  pro- 
ceed as  in  Multiplication. 

Ex.  1.     Divide  |  by  |. 

By  the  Rule,  f -r  |  =  f  X  1  =  A- 

Reason  for  th€  Rule,  If  f  be  divided  by  2,  the  result  is  A 
(Art.  65).  ** 

This  quotient  is  only  one-third  part  of  the  required  qvo- 
tient,  smce  the  divisor  is  one-third  part  of  2  ;  hence  t»f  must 
be  multiplied  by  3,  in  order  to  give  the  true  quotient,  and 
Vi  X  3  =  x\.     (Art.  34. ) 

Note.  Before  applying  this  Rule,  mixed  numbers  must 
be  reduced  to  improper  fractions,  and  compound  fractions 
to  simple  ones. 

Ex.  2.     Find  the  quotient  of  3^^  by  4|. 

8^^4|=78_^22^78^_5^jgX^X^^j,9 

26  "^6       25     22      ^X5X^XU      5? 


Divide 
(1)    iJbyf 
(4)    4|  by  6|. 
(6)    7*by4A. 
(8)    I  of 'si  by  A  of  9. 


Ex.  XLVIL 


(2)  |by|. 

(6)  6Sby5f 

(7)  4  of  20f  by  mt 
(9)  (f  of7|-^)byl|. 


(S)    Abyt 


(10)    Divide  \  -f  f  — i  by  the  sum  of  $  and  |. 


the  result  is  j*j 
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(11)  WTiat  number  multiplied  by  216  will  produce  6|  T 

(12)  What  must  J  be  divided  b^  in  order  to  produce  2  ? 

(13)  "UHiat  is  the  least  fraction  which  must  be  added  to 
the  sum  of  4  and  |  divided  by  their  ditference  to  make  the 
result  a  whole  number  ? 

Note.  Complex  Fractions  may  by  this  Rule  bo  re- 
duced to  simple  ones. 


(i) 
(2) 
(3) 


|=-l~f(Art.  59)=|X|  =  /^ 


IS 

^       f 

—Is— -!.==:»_:- 9.0  —  9  vJL _i_ 

3Q        so        '•     ^    —  "S  ^  tt  —  T9» 

^iL±_!!=:  ?Jt:^li_  ^-^tV-^-i't 

UiS-H     iO+iV-i~'io+TV-TV 

""10+ ^  ~  W  ~ '*  ^ '''^' - '^'^' 


Simplify, 
(1)     6* 


(2) 


Ex. 

(3) 


XLVIH. 


_  £         (3)    2|         (4)    6^         (5)    £ 

3J'  21*  6  3i  21' 

(6)j^    (7)l|oflf    (8)?  +  f    (9)5H6f    (10)l  +  l  +  i 
4i^'         Hoiks'        \%'         6f-5i" 

(li)  f3i      2       6 


2i    3i    4i 


I? 


10^ 


o'J}x.|."='V.^o.'.,U 


t  +  f-H 


(13)  5f~7| 


of 


18 

2|x8i 


(14)  • 


\31f 
3 


H'M- 


31        ^'• 


2i-lf      H-^ik-D'        '    '    2i  +  i 

81.  Tcjind  the  vcUue  qf  a  fraction  in  terms  of  the  same  or 
tower  'itnomination. 

Rule.  Divide  (if  possible)  the  numerator  by  the  denomi- 
nator;  if  there  be  a  remainder,  reduce  it  to  the  next  lower 
name  and  divide  the  product  by  the  denominator;  repeat 
tlie  latter  operation  as  often  as  necessary. 

Find  the  value  of  *  of  £15. 

By  the  Rule. 


f  of  £16  =  £ 


2X15         30 

--=:£-=£4?;£f  = 


2X20        40 


=--».=6f«.| 
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\'r  i^i 


^    1 .... 

\       il  ifflH 


.J       4X4        16 

•.f  of  £15  =  £4.  6».  8Jd.  |g. 


Ex.  XLIX. 
Find  the  respective  values  of. 


(1)  I  of  $1.           (2)    I  of  a  ml 

(4)  A  of  2  tons.  3  cwt.            (5) 

(6)  ^  of  3  ac,  2  per.,  3  yds.    (7) 

(8)  I  of  68  yds.  2  nls.             (9) 

(10)  f  of  128  lbs.,  2  so. 

(12)  71  of  a  lb.  Avoird. 


(3)    fofaowt 
A  of  3  mis.,  2  fur. 
i  of  5  lbs.,  13  dwts. 
A  of  £26.  8«.  llrf. 

(11)    iof  f  of  10§hr«. 

(13)    ?  of  S  of  $42. 


(14)    A  of  a  day.  (15)    ^  of  24  cords  of  wood. 

82.  To  reduce  a  given  quantity  to  the  Jraction  of  another 
quantity  qf  the  same  kind. 

Rule.  Reduce  both  to  the  same  name ;  and  take  the  re. 
suit  of  the  former  for  the  numerator,  and  of  the  latter  for  the 
denominator,  of  the  required  fraction. 

Reduce  7«.  bd.  to  the  fraction  of  £1. 

Method  of  working, 
7«.  bd.  =  89rf.  Reason  for  the  Rule, 

£l.=240(i.  Forlrf.=^Hof£l;.-.7«.5(i.  which 

.  •.  the  frwtioa  U  /,V    «=  SOt/.  is  ^»^  of  £1. 


Reduce, 


Ex.  L. 


(1)  3a.  4d.  to  the  fr.  of^l. 

(2)  2  ro.  13  per.  to  the  fr.  of  3  acres. 

(3)  3  wks.,  16  min.  to  the  fr.  of  hAif-an-houp 

(4)  1  lb»,  1  oz.,  3  dwt..  to  the  fr.  of  2  lbs. 

(5)  1  lb.,  5  oz.  to  the  it.  of  2  lbs.  1  sc. 

(6)  8  ao.,  3  ro.  to  the  fr.  of  2  ac,  32  per. 

(7)  2sq.  yds..  2ft.,  120  3L.  tofr.  of  3per.  13iyd«.,lft.,72ia. 

(8)  £1.  18«.  to  the  fr.  of  £7. 

(9)  2  bu. ,  1  nk= .  to  th»  f r.  af  4  hn.  \  g«i, 

(10)  $2.09  to  the  fr.  of  $56.43.  """ 

(11)  2  yds.,  2  ft.  to  the  fr.  of  13  per.,  3  yds.,  6  in. 
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=  £4.  U,  8^(1  I?. 


ydi.,lft.,72in. 


1(12)  1  lb.  Troy  to  the  fr.  of  1  lb.  AvoirdupoU. 

1(13)  What  fraction  of  7  bu.  it  3  qt«.t 

(14)  AMiat  fraction  of  4  mis.,  2  fur.  ia  li  yds.? 

1(15)  What  fraction  off  6  ao.,  1  p«r.  ia  1  yd.,  4  in.t 

83.  To  reduce  a  fraction  qf  r-^t  given  quantity  to  a  fraC' 
\iion  of  another, 

RuLB.  Express  by  (82)  the  first  quantity  as  a  fraction 
lof  the  second  ;  and  the  fraction  required  will  then  be  found 
]  by  reducing  the  resulting  compound  fraction  to  a  simple  one. 

Ex.  1.     Reduce  |  lb.  to  the  fraction  of  a  cwt. 

Method  of  workingt 
1 1  lb.  =  j^  of  cwt ;  .  •.  I  lb.  =  I  X  T^T  of  a  cwt.=  ifi  of  cwt. 

Ex.  2.     2|  of  $5.25  to  the  fraction  of  15  cents. 
$5.25  ia  V  o^  1*  ota.;  .'.  2^  of  Y  of  15  ct8.=H*  of  15  c;^a. 

Ex.  LL 

Reduce, 

(1)  f  of  $14  to  the  fr.  of  \  of  $16. 

(2)  I  of  2  ac.,  2  ro.  to  the  fr.  of  i  of  3  ao.,  2  per. 

(3)  2i  of  3  lbs.,  6  dwt.  to  the  fr.  of  U  of  6  lbs.,  12  gra. 

(4)  12|  of  Ss.  Bd.  to  the  fr.  of  £1. 

(6)    34  of  10  cwt.,  2  qrs.,  to  the  fr.  of  1  ton.  ^ 

(6)  3i  of  2  ac,  3  ro.  to  thefr.  of  2  ro.,  2i  per, 

(7)  g  lb.  Troy  to  the  fr.  of  a  lb.  Av. 

(8)  liV  of  £2.  4«.  T^d.  to  the  fr.  of  6«. 

(9)  ^\  of  2|  mis.  to  the  fr.  of  i  of  J  mis. 

(10)  6i  of  3  cords  to  the  fr.  of  5  cord  ft. 

(11)  8i  of  6  11)9.,  2  sc.  to  the  fr.  of  a  lb. 

(12)  I  of  §  of  $21  to  the  fr.  of  $7. 

(13)  ^%  of  8  yds.,  2  nls.  to  the  fr.  of  2 J  ells  (English). 

(14)  2|  of  10  hrs.  to  the  fr.  of  1  day. 

84.     MisceUaneous  Examples  in    Vulgar  Fractiona  worked 
out. 

Kx.     1.     At  the  '  call  over  *  at  a  certain  school,  |  of  the 


Sim    ■:jii     VIIC     :— Ui~v-^ 


an.::  rr  c:  •Gti 


18  in  number,  were  absent.     How  many  children  were  there 
on  the  register  ! 
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I  of  the  no.  were  present,  .  •.  J  of  no.  were  al>3eikt 
By  the  question,  ^  of  no.=:  18. 
.-.  no.=  18  X  6=rl08. 
E^  2.     A  poor  woman  lost  through  a  hole  m  her  porlcet 
:V  of  her  money  ;  only  V".   jld.  was  left.     How  much  aoney 
had  she  at  first,  ajid  how  much  did  sle  lose? 
After  loaing  ^\  of  her  money,  ^j  oi  it  was  left, 
.-.  T^T  of  her  money  r-  3^.  ojd 
•  •.  T^  of  her  money  =  3«.  Oft^.-r  7  =  t>\iL 
.  •.  her  money  =  5\d.  X  11  =  4«.  Uitt 
J  Hs  3(1 
She  lost  t\  of  48.  9|d=— ^ — I  =  1*.  gd, 

Ex.  3.  A,  B,  C.  D  run  f^  race  over  1  mile.  First  A  d 
B  race,  when  A  wins  by  20  yds. ;  then  C  and  D  race,  whf>n 
6  wms  by  60  yds. ;  then  ^  and  C  race,  which  will  win,  and 
by  how  much,  supposing  that  if  B  and  D  had  run  against 
»ch  other,  B  would  have  won  by  40  yds.? 

-.^^y^?  ^  J^^^  ^^^^  y^^-  ^  "^"^  1740* yds.;  while  G  runs 
1760  yds.,  D  runs  1700  yds.,  or  while  D  runs  1  yd.,  C  runs 
\m  yda.  ;  while  B  runs  1760  yds,  Z)  would  have  run  1720 
yds.,  or  while  B  runs  1  yd.,  i)  would  have  run  ilU  yda. 
VV  hile  A  runs  1760  yds.,  B  runs  1740  yds. 

"    i>  runs  (1740  X  iff)  yds. 

r."  ..     .    v"    ^ ''^^  (1740  X  Ifi  XfP\  or  1760  aV  yds. 
.'.  V  will  win  by  ^  r ;  f 

Ex.  4.     Divide  ^  between  ^  and  B,  so  that  iJ's  share 

may  be  less  than  -Is  ahiire  by  f  of  -4's  share. 

To  represent  ^'s  t?  ire  fix  on  some  number  which  is  ex- 
:*ctly  divisible  by  5  ;  let  5  represent  ^'s  share. 

Then  5's  share  =  5  —  |  of  5,  or  5  —  2,  or  3. 
,  • .  15«.  Qd.  has  to  be  divided  into  5  +  3,  or  8  shares  of  which 
^  is  to  have  5,  and  BZ;  * 

.*.  value  of  each  shares -=I«.  ll|ci, 

8 

.-.  J*B8hare  =  U  IIM  X5  =  9a.  8|rf., ^'s  =  1«.  Il|r/.x3=r= 

5«.  9|J. 
Ex.  6.    If  7  men  or  11  boys  can  dig  a  field  in  10  days,  in 
«rhat  time  will  1 1  men  and  7  boys  dig  a  field  of  half  the  size  ? 
7  me«  ==  U  boys,  ,  •.  l  man  =  y  boy ; 

i2i  -r-  49        170 


•  • 


11  men  and  7  boys=:(ll  X  V  +  7),  or 


or- 


-boys. 


krea,  of  which 


F  ULOA  S  r^A    TJOSS,  ^ 

By  th«    iiesti«n, 

A 1  boys  can  uig  the  gre»ter  field  in  10  dAvs, 

.  UZu  JO XII  x7 

•  •. -r-boys. — . -J 

the  less  field  m  _-__«  j^yg-^g.^  days. 

Ex.  6.  Divi('e  1860  cords  of  wood  Letw/-en  A,  /?  and  ^' 
so  tha*  for  every  6  cords  given  to  A,  B  m-v  rec  ive  4  corua' 
au;l  for  every  3  cords  gi  ven  to  B,  C  may  rec. .  v .   I  ,  ord. 

The  L  c  M.  of  5  4  and  3  is  (JO;  .  •.  if  60  shares  be  given  to 
A,  Bwin  hive  t  of  60  shares,  or  48  shares,  a  ^  f  ^ v'^u  have 
i  of  48  ahares,  or  1 6  shares  ; 

.  •.^,  ^,  and  C  i.  ^  .ther  have  (60  +  48  +  16),  4  shares ; 

oO 

•  '*^  ^  124  **^  ^^^^  *^'''''^®  =  (15  X  60),  01         cords. 
_,       48 
5  has  —  of  1 860  cords  =  (12  X  60),  or  720  cords. 

124       ^^^  ^^"""^  ==  ^^  ^  ^^)'  ®'  240  cords. 

I.X.  7.    A  car,  do  a  piece  o   work  in  5  days,  B         do  it  in 

,  ^^     „    ^  *i^  "^^  '^.  "*  7  days;  in  what  time  will  A,  B, 
ami  (7   all  working  at  it    finish  the  work?     Find  also  m 

Z^inJ^tA  ^''i^  ''''''^?^  together    ^  and  C  together, 
aud  B  and  C  together,  could  respectively  finish  it. 

In  one  day . . .  .^ . . .  .does  J  part  of  the  work, 

c J ::;••" 

.• A^B^Cdoll^l^lLl^/ 

\5      6      7/     210' 
••.  no.  of  days  in  which  -4  +  ^  +  ^  wo-  id  finish  the  work 
whole  work  l         9' 

part  done  in  one  day""  107  "~  a07  ~     ^^' 

ilo 

Again,  in  one  day  ^  +  P  do(  -  +  1  |,  or  H  of  th«  work, 

\5      6/        30  ^ 

.'. -4  +  ^  would  finish  1 


work  in  — ,  or  — 
n        li 


or  2j\  days. 


80 


•5^. 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


!.0 


I.I 


1.25 


lii 


■28     |2.5 


12.2 

1.8 


U    lii  1.6 


V] 


v^ 


^^ 


<i 


c^^. 


7 


/A 


°m 


Photographic 

Sciences 

Corporation 


23  WEST  MAIN  STREET 

WEBSTER,  N.Y.  MS80 

(716)  872-4503 


> 


lO 


^."Q 


W  ARITHMBTW. 

In  like  manner,  it  may  be  shewn  that  A  and  G  would 
finish  th«  work  in  2^1  days;  and  ^  and  C  in  3 A  days. 


Ex.  UL 

(1)  Ithsofafarm  belongs  to  A,  the  rest  to  17;  ^  sells 
fths  of  his  share  to  C,  and  i^th  of  it  to  Bx  what  portions  of 
the  farm  do  A,  B,  and  C,  respectively  hold  after  the  sales  ? 

(2)  (1)  Among  how  many  boys  can  9  oranges  be  divided, 
BO  that  each  boy  may  have  |  of  an  or^ige  ?  (2)  From  the 
sum  of  4^  and  Si*^  take  their  difference. 

(3)  Divide  {  into  two  parts,  so  that  one  of  them  is  greater 
than  the  other  by  §. 

(4)  (I)  What  number  must  be  multiplied  by  \\  of  21  to 
give  3f  ?  (2)  What  number  must  \i%  added  to  i  of  2f  to 
give  31? 

(5)  A  gives  to  J?  \  of  his  mc  '•y,  to  (7  ^  of  what  remains, 
and  to  i>  4  of  what  then  remains;  compare  the  sums  which 
A  and  D  will  now  have. 

(6)  Miss  Taylor,  after  spending  ^rd  of  the  r  ney  in  her 
purse,  and  then  Jths  of  the  remainder,  has  st  .^.  14.20; 
now  much  had  she  in  her  purse  at  first  ? 

(7)  1*1  of  a  fishing  smack  being  worth  $90,  find  the  value 
of  ^rd  of  it. 

(8)  A  person  after  paying  an  income-ta:  of  5  cents  in 
the  dollar,  has  a  net  income  of  $855 ;  find  his  gross  income  T 

(9)  If,  when  the  income-tax  was  6  cents  in  the  dollar,  a 
person  paid  $54;  how  much  leas  will  he  now  pay,  the  tax 
being  reduced  4  cents  in  the  $  T 

(10)  If  ^  of  a  rabbit  be  worth  |«.,  and  f  of  a  rabbit  be 
worth  ^  of  a  pig;  what  is  the  value  of  100  pigs? 

(11)  If,  in  practising,  7  riflemen  shoot  20  rounds  in  1  hr., 
31  min. ;  how  many  rounds  will  37  riflemen  shoot  in  4^  hrs. 
at  the  same  rate  ? 

(12)  A  sum  of  money  is  divided  into  4  parts,  which  are 
to  each  other  as  the  numbers  1,  2,  3,  4  ;  and  a  person,  who 
receives  §  of  each  share,  obtains  altogether  $12.60;  find  the 
sum  of  the  several  shares? 

(13)  If  15  oows  or  28  sheep  can  graze  a  field  of  6  ac.  in 
11  days,  how  many  days  ought  a  similar  field  of  18  ac  to 
serve  33  cows  and  20  sheep  ? 
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;hem  is  greater 


find  the  value 


(14)  Divide  $94.50  between  A  and  B  ;  (1)  giving  A  half 
M  much  Again  un  B  ;  (2)  giving  A*»  share  leas  half  A*8  share 
to  A 

(15)  A  bnnkrnpt  owes  to  one  creditor  500  dollars,  to  each 
of  two  others  $250,  to  each  of  three  others  $75  :  his  prop< 
erty  is  worth  $625.  How  much  can  he  pay  in  the  dollar, 
and  howjmuch  will  the  first  creditor  receive? 

(16)  A  mine  is  worth  $10000 ;  a  person  for  ^  of  his  share 
receives  $750.     What  part  of  the  mine  did  he  possess  ? 

(17)  A  school  ia  composed  of  three  divisions  ;  there  are 
|{ths  of  the  whole  number  of  boys  in  the  tirst,  ^th  in  the 
second,  and  the  rest,  80  in  number,  in  the  third  ;  huw  many 
boys  are  there  altogether  ?  <• 

(IS)  A  can  do  a  piece  of  work  in  10  da3rs,  which  B  could 
do  in  12  ;  in  what  tmie  would  they  do  it  together  ? 

(19)  A  father  left  to  the  elder  of  his  two  sons  ^f  of  his  es- 
tate, and  ^f  of  the  remainder  to  the  younger,  and  the  residue 
to  the  widow ;  find  their  respective  shares,  it  being  found 
that  the  elder  son  received  $16^iO  more  than  the  younger. 

(20)  Divide  85  ao.  2  ra  of  ^land  between  A,  B,  and  C,  so 
that  B's  share  s=  ^  of  A* 9  share,  and  that  (f*  share  shall  be 
9  ac.  more  than  the  united  shares  of  A  and  B. 

(21)  A  fine  of  $14.40  had  to  be  raised  among  a  number 
of  boys  ;  one-third  paid  18  cents  each,  as  many  more  .SO  cents 
each,  and  the  remainder  42  cents  each.  Uow  many  boys 
were  there  ? 

(22)  A  cistern  has  3  pipes  in  it,  by  one  of  which  it  could 
be  filled  in  3  minutes,  and  by  the  other  two  it  could  l>e 
emptied  in  6  and  7  minutes  respectively  ;  in  what  time  will 
it  be  filled,  if  they  are  all  opened  together  ? 

(23)  A  and  B  together  can  do  a  piece  of  work  in  30  da3rs, 
B  by  himself  can  do  it  in  70  days  ;  (I)  in  what  time  could  A 
do  it  by  iiimself  ?  (2)  how  much  more  of  the  work  does  A 
do  than  B,  when  they  work  together  ? 

(24)  A  and  B  can  do  a  piece  of  work  in  6§  days,  A  and  G 
in  5^  days,  and  A^  B,  and  C  in  3|  days.  In  how  many  days 
can  A  do  it  alone  ? 

(25)  There  are  4  casKi  of  different  sixes.  The  1st  is  filled 
with  liquid  the  rest  are  empty.  The  2nd  cask  is  hlled  from 
the  Ist,  and  |ths  cf  the  ongiual  liquid  in  the  Ist  remains. 
The  3rd  ia  then  filled  from  the  2nd,  and  4th  of  the  liquid  in 
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the  2nd  remaini.     The  liqnid  in  the  third  is  then  prTedl 
into  the  4th,  and  fills  i^ths  of  it.     Had  the  3rd  and  4th  c  usks 
been  filled  from  the  contents  of  the   1st,  15  gallons  would] 
still  have  remained  in  the  Ist.     Find  the  size  of  each  cask  ? 

(26)  ^  in  2  days  can  do  as  much  work  as  B  can  do  in  3 
days;  together  they  take  12  days  to  do  a  certain  work,  lu 
what  tim**  *«onld  A  alone  have  done  it ! 

DECIMALS. 
86.  Figures  in  the  units'  place  of  any  nnraber  express 
their  gimple  values,  while  those  to  the  left  of  the  units'  place 
increase  in  value  ten/old  at  each  step  from  the  units'  place ; 
therefore,  according  to  the  same  notation,  as  we  proceed 
from  the  units'  place  to  the  rigJit  every  successive  figure 
would  decrease  in  value  ten/old.  We  can  thus  represent 
whole  numbers  or  integers  and  certain  fractions  under  a  uni- 
form notation  by  means  of  figures  in  the  units'  place  and 
on  each  side  of  it;  for  instance,  in  the  number  5673 '241,  the 
figares  on  the  loft  of  the  dot  •  represent  inlegerSf  while  those 
on  tlie  right  of  the  dot  denote  fractiona.  The  number  writ- 
ten at  length  would  stand  thus : 

2        4  1 

6  X  1000  +  6x100  +  7X10  +  3  +  —  4^  —  + .. 

10       100       1000 

^  The  dot  is  termed  the  decimal  point,  and  all  figures  to  the 
right  of  it  are  called  Decimals,  or  Decimal  Fractions,  be- 
cause they  are  fractions  with  either  10,  100  or  10  X  10,  1000 
or  10  X  10  X  10,  &c.,  as  their  respective  denominators. 
The  extended  Numerati&n  TahU  will  be  represented  thus : 

765432      1.2S4667 
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88.     10,  called  the/r«<  Power  of  10,  is  written  thus,  10^ 

10  X  10,  or  100,  called  the  second  Power  of  10,  is  written 
thus,  10«. 

10  X  10  X  10,  or  1000,  called  the  third  Power  of  10,  is  writ- 
ten  thus,  10*,  and  so  on;  similarly  of  other  numbers:  thus 
the  fifth  power  of  4  is  4  X  4  X  4  X  4  X  4,  and  is  written  thus,  4». 

The  small  figures  1,  2,  3,  &c.,  at  the  right  of  the  number,  a 
little  above  the  line,  are  called  Indices. 

3  X  100       0  X  10         6 
87.     *306  =  —  + +  — TT— JT r-r  +  — — + 


3       0         6 

•306  = — + +  — 

10     100     1000 


10  X  100 
6        306 


100  X  10     1000 


300        0  _ 

1000^1000    IoOO~1600' 
0  6 


0        3 

Aeain,  -0306  =  —  +  —  + + 

*     '  10      100      1000      10000 


0X1000 


3X100 


0X10 


6 


10X1000 
0+ 300+0+6  __306 

10000* 


1000X10   10000     10000 

306   80000+306  80306 


100X100 

Acain.  80*306  =  80+  — 

^     '  1000  lOCO  1000 

Hence  to  convert  decimals  to  vulgar  fractiom:  from  the 
above  examples  we  deduee  the  following  : 

88.  Rule,  Write  thV  figures  which  compose  the  deci- 
mal as  numerator,  and  for  denominator  1,  followed  by  aa 
many  cyphers  as  there  are  figures  after  the  decimal  point. 

Ex.  UIL 

Express  as  vulgar  fractions, 

(1)  -3;  -13;  '19;  '301;  -270;  -6653. 

(2)  -604;  -73201;  -791003;  -03;  -0045. 

(3)  -300 ;  18-741 ;  2-1 ;    000001 ;  50007. 

(4)  347-02007;  500  005;  5-60746805;  -OOOOSOa 

(5)  290050;  20  607;  5-00038. 

89.  Any  fraction,  having  10,  or  any  power  of  10,  for  its 
denominator,  asWijW.  may  be  expressed  thus,  80  0036. 

For  VAW=80+TT^ ■••  nFllinr=80  +  ^-^An  +  tAt  +  mlm 

90.  -241  ==  ^W»,  -0241  =  ,U*TF.  -2410  =  i«„VA  =  tVbS- 
We  see  that  -241,  -0241,  and  '2410  are  respectively  equiva- 

lent  to  Iractiona  which  have  the  same  numerator,  and  tha 
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first  and  third  of  which  have  also  the  lame  denominator, 
while  the  denominator  of  the  second  ia  greater.  Hence  "24 1 
is  e()ual  to  -2410,  but  0241  is  less  than  either. 

The  value  of  a  decimal  is  therefore  not  affected  by  affiacmg 
cyphers  to  the  right  of  it ;  but  its  value  is  decresjsed  by  pr«- 
^my  cyphers  :  which  efiect  is  exactly  opposite  to  that  which 
is  produced  by  affixing  and  prefixing  cyphers  to  integers. 

91.  A  decimal  is  multiplied  by  10,  if  the  decimal  point  be 
removed  one  place  towards  the  tight  hand ;  by  100,  if  tvjo 
places;  by  1000,  if  three  places;  and  so  on:  and  conversely, 
a  dc^cimal  is  divided  by  10,  if  the  point  be  removed  one  place 
to  the  left  hand ;  by  100,  if  two  places;  by  1000,  ii  three  places ; 
and  so  on. 

Thus,  5-6  X  M)=|?  X  10=66;  6-6Xl000=fSx  1000=6600. 

5•6-rl0=f8XI^>  =  A%  =  •66^  6-6-1000=  flXxA, 
=  -0056. 

Ex.  LIV,  \ 

(1)  !%;«;  W;  ^U\  iW,j  i^W 

(2)  *n»;  Hi;  r</V»«Si»;  fHiiM'^iF. 


(4 
1  ••  •  Y 


(3)    VAV 


YAWffM  iAVi/W»;  i^oi^imi;  Wt/W; 


(4)    Seven- tenths ;  thirty  thousandths. 

(6)    Three  hundred  and  three  thousandths ;  one  ten  then- 
sandth. 

(6)  Four,  and  five  hundred  and  four  millionth8;'sevent> 

ten  milliontha. 

Express  in  words  the  meaning  of, 

(7)  -6;  -17;   07.  (8)    -007;  '700;  6-3004. 

(9)  35-00205;  400*34000. 

(10)  Multiply  -3,  -13,  -013, 64  0003,  7420*1,  each  separately 
by  10,  100,  10000,  and  by  ten  millions. 

(11)  Divide  5-362,  '3.  70-0107,  and  5000,  eac|i  separately 
by  10,  100,  and  b>  1000000. 

(12)  What  is  the  quotient  oit  2*03  by  a  million  t 

ADDITION  OF  DECIMALS. 

§2.  BuLS.  Place  the  numbers  under  each  other,  nnits 
undei  units,  tens  under  tens,  &c.,  tenths  nnder  tenths,  &o.  ; 
se  that  the  decimals  be  all  under  each  other.       Add  as  in 
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K  1000=5600. 


whole  numbers,  and  place  the  decimal  point  in  the  aum  nn- 
der  the  decimal  point  above. 

Ex.    Add  together  2%  -056,  37,  and  3-60015i 

By  the  Rule. 

•ft'Sfi  ^y  fractions, 

37*.  2-3+ -056  +  37 -l-3-60015  =  !!+T*?TF+V  +  !mM 

3-60015  =?BSfn+Tn^tTF+ YirVAV+ msii 

=  WWjf  «42"95015  (Art.  89). 


42'U56I5 


Add 

(1)    1-0.35 
•00643 
27- 

2-2146 
5.?0(I9 


Ex.  LV, 


(2)    24* 

185-S009 
•98795 
8-098 
•70006 


(3)  186-8 

35-2779 
9000- 
9-201 
830  05764 


(4) 


94-25 

•008 
187-9(i009 
57-3916 
5-998347 


Add  together,  and  vertfy  each  result  by  fractions  ; 
(6)    12-5,  20-043,  763201,  add  -OSei. 

(6)  0573,  15,  2  04,  and  567  98075. 

(7)  5050003,  13-98,  5853  097,  and  960. 

(8)  6-00734,  54,  15^70087012,  800003,  and  9-9877M 

(9)  Fin<l  the  sum  of  thirteen  hundredths,  seven  and  three 
ten-thousandths,  four  hundred  and  eight  and  five  tenths, 
nine  hundred  and  seventy-eight,  and  eight  hundred  and 
eight  ten-thousandths. 

SUBTRACTION  OF  DECIMALS. 

93.  RuLF.  Place  the  less  number  under  the  greater, 
units  under  units,  tens  under  tens,  &c.,  tenths  under  tenths, 
&c.;  suppose  cyphers  to  be  supplied  if  necessary  in  the 
jipper  line  to  the  right  of  the  decimal.  ^ 

Then  subtract  as  in  whole  numbers,  and  place  the  decimal 
point  in  the  remainder  under  the  decimal  pomt  above. 

Ex.     Subtract  3-084  from  5'7. 
By  the  Rule, 

By  fractions, 

6-7-3-o84=n~!m=!m-!m 

«=!SH»  2-616. 


3  084 


S'616 
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(1)    From  6-345 
Take  3  087 


EX.LVL 
(2)  26-002      (3)  16-67 


18-9564 


9-7003 


(4)21 

19-9009 


(5)  Find  the  dfference  between,  verifying  each  result  by 
fractionB,  (1)  -13  and  13  ;  2  07  and  207.  (2)  76  3  and  7.63; 
67-3  and  67-5803.  (3)  501  *nd  428-00456;  63*24  and  6324. 
(4)  4  42  and  -00042  ;  '0000007  and  007. 

(6)  By  hoAv  much  docs  23  exceed  the  difference  between 
2-3  and  -23  ? 

(7)  Find  the  difference  (1)  between  one- tenth  and  five 
thousandths ;  (2)  between  twenty  and  nine  thousandths  and 
twenty-nine  thousandths. 

(8)  A  person  who  has  seven-tenths  of  a  ship,  sella  eighty- 
seven  thousandths  of  it,  how  much  has  he  left  ? 

(9)  Find  the  least  fraction,  which  added  to  the  sum  of 
1*2,  *12,  -012,  and  210,   will  make  the  result  a  whole  number. 

(10)  Find  the  value  of  (1)  31*25  — 3*059  +  2,35*6758  — 
1840003;  (2)  215*263  — (7-0004— *05)  — (45  08  +  80-b007). 

MULTIPLICATION  OF  DECIMALS. 

94.  Bulk.  Multiply  the  numbers  together  as  if  they 
were  whole  numbers,  and  point  off  in  the  product  as  many 
decimal  places  as  there  are  decimal  places  in  both  the  mul- 
tiplicand and  the  multiplier ;  if  there  are  not  figures  enough, 
supply  the  deficiency  by  prefixing  cyphers. 

Ex.  Find  the  product  of  (1)  7 '35  by  -23,  (2)  of  8*27  by 
•0002. 

By  the  Hule, 
(1)    7-35 

By  fractions, 
7 -35  X  -23  =  jef  X  ?A  =  lUU  =  1  -6905. 


23 


2205 
1470 

1-6905 

(2)      8-27 
•0002 


•001654 


Multiply 
(1)    3-25    (2) 
By  *.35 


8*27  X  *0002=i  J  J  X  TulTnF^^nsVuVffiF  =  -001654. 

Ex.  LVIL 
(3)    40-004      (4)    G60-35    (5) 


40-004 
2  03 


680-35 
*0049 


20fi07 
•20007 
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Multiply,  and  verify  each  result  by  fraction! : 

(6)  60  71  by  11 ;  67  0i>8  by  2004;  6-36  by  TOO;  7*01509 
b>  50'806. 

(7)  48  067  by  -00037 ;  64-3047  by  9*00005  ;  2-568  by  -00025. 

(8)  Find  the  continued  product  (1)  of  5*5,  '055,  650,  and 
•00o5;  (2)  of  1-75,  6  2,  85,  and  0004. 

(9)  How  man;^  yds.  of  cloth  are  there  in  7*35  pieces  of 
cloth,  each  of  which  contains  37*85  yds.! 

(10)  A  man  eats  '95  of  a  loaf  daily;  how  many  loayes 
will  he  eat  in  the  year  1866  ? 

DIVISION  OP  DECIMALS. 

95.  Firit.  When  ike  number  of  decimal  places  in  the  divi" 
dend  exceeds  the  number  qf  decimal  places  in  the  divisor, 

KuLC  Diyide  as  in  whole  numbers,  and  mark  o£f  in  the 
quotient  a  number  of  decimal  places  equal  to  the  excess  of 
the  number  of  decimal  places  in  the  dividend  over  the  num- 
bci  of  decimal  places  in  the  divisor ;  if  there  are  not  figures 
sufficient,  prefix  cyphers  as  in  Multiplication. 

Ex.  1.     Divide  (1)  21126  by  8-45,  (2)  -0021125  by  846. 

By  the  Rule, 

(1)  8-46)2-1126(26         By  fractions, 

2690_        2-1125 -r  8-45  =«mM^!M=!HH  X 
4225      HI=F*HFXiH«TF  =  ¥XTiv  =  M 
4225  =  -25. 

No.  of  deo^.  places  in  quotient  =  4  -  2  =  2, .  *.  quotient  =  -25. 

(2)  84-6) -0021126(26  By  fractions, 

1690  •0021125-T-84-6=«TT?tfWW-T-  V.' 

4225  ss  'X (TOO (TO 0  9  X -^ys ^*~e\f^  X toooooov 

^         =  V  X  nn^jnm  =tWW^  =  '000025. 
No.  of  dec*,  places  in  quotient=7  - 1=6, .  •.  quotient= -000025. 

96.  Secondly,  When  the  number  of  decimal  places  in  the 
dividend  is  less  than  the  number  qf  decimal  places  in  tha  divisor. 

RuLE^  Affix  cyphers  to  the  dividend  nntU  the  number 
of  decimal  places  in  the  dividend  equals  the  number  of  deci- 
mal places  in  the  divisor ;  the  quotient  up  to  this  point  ol 
the  (uvision  will  be  a  whole  number. 

Il  there  be  a  remainder,  and  the  division  be  carried  on 
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further,  th«  figures  in  the  quotient  after  ihii' point  will  bi 
decimal*. 

Ex.  2.     Divide  2112  6  by  '845. 
BytheBule, 

-845)2112-500(2500 

1690         •  Byfractioni,  . 

"iSiJ  2112-6-^-846  =  «^^^,^  =  V^VJ 

4225  XViV=HiHX4!8»=25Xl00==250a 

00 


Ex.  LVIIL 
Divide  and  verify  each  2«8ult  by  fraction!. 

(I)  33-372  by  2-7.     (2)     -33372  by -27.     (3)     '33372  by  27. 
(4)    33372  by  -27.  (5)    33372  by  -00027.  . 

(6)    661-0833  by -328.  (7)    6610833  by  -323. 

(8)    56108-33 by  323.  (9)    5610-833  by  -0000323. 

(10)    652'5325  by  3-25,  and  also  by  -00325. 

(II)  2*419003  by  464*3,  and  also  by  -004643. 

(12)  -000081  by  27,  by  -0027,  and  also  by  27000, 

(13)  218051-081884  by  200099,  and  by  200099. 

(14)  -121  by  11,  by  1100,  and  also  by  0011. 

(15)  393-72  by  -000193,  by  1  93,  and  also  by  193000. 

(16)  590-4825  by  -03275,  and  also  by  327500. 

(17)  213'41959a  by  1-00103,  and  also  by  100103. 

(18)  Divide  the  sum  of  twenty-four  ten  thousandths  and 
twenty-four  hundreths  by  twenty-four. 

(19)  Two  ten  thousandths  by  twenty-five  hundreths. 

(20)  If  a  man  mow  1  *75  ao.  of  grass  in  one  day,  how  long 
will  it  take  him  to  mow  21-875  ac.? 

(21)  How  often  is  *75  min.  contained  in  64*125  min.? 

(22)  The  product  of  two  numuers  is  seventy  thousand 
two  hundred  and  forty  two  hundred  miilionths ;  one  of  the 
numbers  is  twenty-three  thousandths ;  find  the  other  num 
ber. 


in. 


A 


x^iviuo  £i^\f  i.o  uy  in'SL  bu  biLRiQ  piAcus  oi  aacimais. 
Before  dividing,  affix  two  cyphers  to  the  dividend,  so  as  tc 
tukke  the  number  of  decimal  places  in  the  dividend  exceed 
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>iat  will  bt 


landths  and 


the  namber  of  decimal  places  in  the  divisor  by  3 ;  if  we  di* 
vide  up  to  this  point,  the  quotient  will  contain  3  decimal 
places  oy  Rule  1. 


n-i  )  2401300  (  3-271 
220 


1993 
1468 

5250 
6138 

1120 
734 

386 


By  fractions, 

24013 -r  73-4==  MH< -r  W 

(we  multiply  num'.  and  den',  by  10,  to 
make  den'.  1000,  since  the  quotient  is 
to  contain  three  decimal  places) 

x=*i^H*4i  X  i,iVT,  =  !«U  =  3-271. 


( I 


Ex.  LIX. 

Divide  to  three  places  of  decimals,  and  Yorify  each  result 
by  tractions, 

(1)  1-9  by  -3,  by  -03,  and  by  300. 

(2)  4-937  by  159,  by  1^9,  and  by  1590. 

(3)  329744  by  53,  by  -0053,  and  by  5300. 

97.  Certain  Vulgar  Fractiont  can  be  expressed  accurately 
as  Decimals. 

Rule.  Reduce  the  fraction  to  its  lowest  terms ;  then 
place  a  dot  after  the  numerator  and  affix  cyphers  for  deci- 
mals ;  divide  by  the  denominator,  as  in  division  of  decimals, 
and  the  quotient  will  be  the  decimal  required. 

Ex.  1.     Convert  |,  j%,  4  J,,  each  into  a  decimal. 
4  )  3*00  No.  of  dec',  places  in  quotient  =  no.  of  dec',  places 

Ing     in  dividend  —  no.  of  dec',  places  in  divisor =2  —  0=2. 

4'o=i-rlO=-76-rlO=-075 ;  4So=|-rl0O=-75-rlOO=OO75. 

5 
Ex.2.    Reduce  —  toadec'jX 


16  )  6-0000  (  -8125 
48_ 

20 
16_ 

40 

??- 
80 


or  thus,  16 


/  41  5-00 


2500 
3125 


•  • 


--3125 
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2x.  8,    Convert  b^U  •»■  '75  of  -  of  7i  into  a  decimal. 

0| 


G40 


'  8 

8 

.10 


6  000 


•625000 


•078125 


76of-of7i=-76of  fof  V 
5 

=  76X9r=6-75. 


•0078125 

6 

.*.  ^  S  +  -75  of  -  of  7i  =  6-0078125  +  6-75  =  11-7578125. 
5 


Reduce  to  decimals, 


Ex.  LX. 


\ 


(1)    i;  I;  I;  6i;  V;l;6iV    (2)  A;  8H;  iS;  U;  7it 

(3)  ii;  4^^;  T^;  uVij;  84^^. 

(4)  i  of  II ;  ^  of  2| ;  3i  of  4^  of  SJ. 

(5)  lt-H  +  3,'V;  lli-t- -76ofl|of6|. 

98.  To  convert  a  vulgar  fraction  into  a  decimal,  we  have 
in  fact,  after  reducing  the  fraction  to  its  lowest  terms,  and 
affixing  cyphers  to  the  num'.,  to  divide  10,  or  some  multiple 
of  10  or  of  its  powers,  by  the  dem. ;  now  10  =  2X6,  and 
these  are  the  only  factors  into  which  10  can  be  broken  up ; 
therefore,  when  the  fraction  is  in  its  lowest  terms,  if  tne 
den',  be  not  composed  solely  of  the  factors  2  and  5,  or  one 
of  them,  or  of  powers  of  2  and  6,  or  one  of  them,  then  the 
division  of  the  num'.  by  the  den',  will  never  terminate. 
Decimals  of  this  kind  are  called  indeterminate  decimals, 
and  they  are  also  called  Circulating,  Repeating,  or  Re- 
curring Decimals,  from  the  fact  that  when  a  decimal  does 
not  terminate,  the  same  figures  must  come  round  again,  or 
recur,  or  be  repeated  :  for  since  we  always  affix  a  cypher  to 
the  dividend,  whenever  any  fonner  remainder  recurs,  the 
quotient  will  also  recur. 

99.  Pure  Circulating  Decimate  are  those  which  re- 
cur from  the  beginning :  thus,  -333..,  •2727..,  ai-e  pure 
circulate,  dec**. 

Mixed  Circulating  Decimals  are  those  which  do  not 
begin  to  recur,  till  after  a  certain  number  of  figurest :  thus, 
•1*28888. .,  -0113636. .,  are  mixed  circuiat*.  dec". 

The  circulating  part  is  called  fche  Period  or  Repktend. 

Pure  and  mixed  circulating  decimals  are  generally  written 
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lea 


=  11-7578125. 


down  onlv  to  the  end  of  the  first  period,  a  dot  being  placed 
over  the  urst  and  L^t  figures  of  that  period. 

Thus  *^  represents  the  pure  ciroulatf.  deo>.  *333. . 

•36    •SnSfi.. 

•639 •639C;J9.. 

•138    mixed '1388. . 

•01136   •0113G3G.. 

100.  Pure  Circulating  Decimals  may  he  converted  into  their 
equivalent  Vulgar  Fractions  by  the  following  Rale. 

RuLK.  Make  the  period  or  repetend  the  numerator  of  the 
fraction,  and  fo-  the  denominator  put  down  as  many  nines  as 
there  are  figures  in  the  period  or  repetend. 

This  fraction,  reduced  to  its  lowest  terms,  will  be  the  frac- 
tion required  in  its  simplest  form. 

Ex*.    Reduce  the  following  pure  circulate  dec''.,   '3,  ^1, 

•857142,  to  their  respective  equivalent  vulgar  fractiops. 

_3_1         .       27       3 
BytheRule, -a-^-g;    -'27  —  g^-JJ. 

._  857142  _  142857  X  6  _  6 
•857142  —  999999  — 142857  X  7  ""  7* 

101.  Mixed  Circulating  Decimals  may  he  converted  into  their 
equivalent  Vulgar  Fractions  by  the/ollowing  Rule. 

RuLS.  Subtract  the  figures  which  do  not  circulate  from 
the  figures  taken  to  the  end  of  the  fint  period,  as  if  both 
were  whole  numbsrs. 

Make  the  result  the  num'.;  and  write  down  as  many  nines 
as  there  are  figures  in  the  circulating  part,  followed  by  aa 
many  zeros  as  there  are  figures  in  the  non-circulating  part, 
for  the  denominator. 

Ex«.    Reduce  the  following  mixed  circulat-.  dec'*.,    '14, 

•0138,  '2418,  to  their  respective  equivalent  vulgar  fraction* 

.       14—1      13      ^,   .       138—13        125 

Bv  the  Rule    '14  = =  —  >  ^0138  = =•= 

x>y  mo  xiuie,    i^         9^^         g^ »  ^^^         ^^^^ 

1        .   .      2418—2      2416,     1208 

e=— ;-2418  = r= =s ^ 

72  9990         9990      4995* 

102.  In  the  Addition  and  Subtraction  of  circulating  deci- 
mais,  wnere  the  resuii/  is  only  reciuired  to  be  true  to  a  cer- 
tain number  of  decimal  places,  it  will  be  sufficient  to  carry 
on  the  circulating  part  to  two  or  three  decimal  places  more 
than  the  number  required;   taking  care  that  the  Lost  ii>;ure 
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retained  be  increased  by  1,  if  the  tncceeding  fignre  be  5,  or 
greater  than  6.  In  the  Multiplication  and  Division,  how- 
ever,  of  circulating  decimals,  16  is  always  preferable  to  re- 
dnce  the  circulating  decimals  to  Vulgar  Fractions,  and  hav- 
ing found  the  product  or  quotient  as  a  Vulgar  Fraction,  then, 
H  necessary,  to  i^uce  the  result  to  a  decimaL 

Ex.  LXL 

2  16     7      II 
Aednce  to  eironlating  decimals :        (1) .  ;  1 ;  _  ;  _  ;  __, 

3  9    7    12    15 
(2)  6/r ;  7A  5  100,»:t ;  ^h     (3)  ll,Vir ;  23,1^. 

•  Reduce  to  their  equivalent  vulgar  fractions  :  (4)  *2 ;  '05 ; 
•is  ;  -iKe ;  -027027 ;  -285714.  (5)  -666 ;  -743  ;  -20235 ;  19  305  ; 
20-02916.     (6)  6-18153163 ;  15-692307692307. 

Find  the  value  correct  to  «tx  places  of  dec**,  of  (7)  4*3  + 
16  46+76-7352.  (S)  3*23  i- 26-796 +7-413.  (9)  3-8564-2'0387. 
(10)  52-86~8-37235.  ^  ^  \    . 

Find  the  value  of  (11)  7»6X5-3;  •351 X -736;  •13ic-2X-4. 
(12)  6-7+2-6;  -2627  +  1-926;  -371+6;  42-0463+1-36. 

REDUCTION  OF  DECIMALS. 

103.  To  reduce  a  decimal  qf  any  denomination  to  its  proper 
value. 

RuLB.  Multiply  the  given  decimal  by  the  number  of  units 
of  the  next  lower  denomi  aation  which  make  one  of  the  given 
denomination,  and  point  off  for  decimals  as  many  figures  in 
the  product,  beginning  from  the  right  hand,  as  there  are  fig- 
ures in  the  given  decimaL 

The  figures  on  the  left  of  the  decimal  point  wiU  represent 
the  whole  numbers  in  the  next  denominaticm. 

Proceed  in  the  same  way  with  the  decimal  part  for  that 
denomination,  and  so  on. 

Ex.  1.     Find  the  value  of  -4626  of  £h 

By  the  Rule^ 

By  fractions, 

X-4626=/ i^x  20  k:^/ 92500  \ 
\  10000         /        \ioo00r 
/25X12\  . 


'4625 
20 


9' 2500s. 
12 

S'OOOOd. 

.•.£-4625=9<.8ci 


n  f  K  _  __  /*_ 


•\ 


100 

300 
-9a.  +  r^^.=9«,  3d, 


} 


Uk« 
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NaU.  If  the  qnMitity,  the  value  of  whose  decimal  part  ia 
to  be^ound,  £.%%ompotind  quantity,  it  muat  be  reduced  to 
a»«  denomination  before  the  rule  la  appbed. 

Ex.  2.     Find  the  value  of  7  '405  of  16  mi,  5  fur.,  31  po. 


15  mL,  5  for.,  31  po. 


po. 

5031       * 
7-405 

25165 
20124 
85217 

87254*655  po 

5f 

2-775 
•2775 

8  0525  ydii 
36 


i! 


3    ^ 
157o 


po.   yd«.   In. 
...Tal«.=37254  3  1-89 
ml.  fur.  po.  yda.  In.^ 


T8900  in.  or=116  3  14  8   1-89 

Ex.  3.    Knd  the  ralue  of  '6416  of  4^  cwt. 
lat  method. 


ewt.  lbs. 
44=i»450  -541666 
450 

27083300 
21ff6664 


2d.  method. 

/  5416—541   .«  \      . 
•6416of4i=(~5;5^5^of-)cwt. 


24^749700 Iba.  J  i?!5x?  )owt.=(  -X^XlOO  W 
16  '  9000    2  '  \  24    2  ' 

11-995200  oa.  _    _^  =l^V'?^;Jl!!* 

.•.value=243  lbs.,  12  oz.  nearly.   The  2nd  method  mi  the  bet- 
ter one  in  moat  casea. 

Ex*  LXIL 

Find  the  value  of ,  ^ 

(1)    •75of$l.  (2)  -875  of  $6.  (3)     -625  of  $1. 

(4)    -625  of  1  cwt.     (5)  -375  of  a  ml        (6)     -175  of  a  ton. 
m\     .AaoriK  «#  £2   iQf.  (8^     '0625  of  Is,  6<i. 


(9)    3175  of  I  lb.  Troy. 
(11)    10-04  of  2|ro, 


(10)    4-65  of  4^  ac 
(12)    2-56  of  10s.  IIK 


(13)    5-00876of8wka.  4dyt.     (14)    16-604  daya. 
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(15)    3-05  of  6  lbs.  23.  (16)    3*0085  of  £4.  U 

(17)  7  034of  1  ac,  3ro..  5po. 

(18)  5005  of  16  lbs.,  1  oz.,  6  g«.  Troy. 

(19)  -3  of  $2.  (20)  -54' of  16a.  6^i.  (21)  -21,^  of  a  ton 
(22)  6-83  of  £6.  (23)  2  383  of  2i  lbs.  Ty.  (24)  6*2  ot  ac.  yd, 
(25)     18-72  of  an  ac.  (26)    2  06.3  of  1000  guineas. 

(27)  £-634375  +  -025  of  25«.  +  31^  of  30». 

(28)  -6  of  an  ac.  -♦-  -626  of  a  ro i\  po. 

(29)  6-714285of  U.  9(i.  —  -0833  of  £7. 4a.  +  -251 190476  of  6«.  8/f. 
104.     To  reduce  a  number  or  fraction  of  one  or  more  denorni- 

natiom  to  the  decimal  of  another  denomination  qf  the  aaim 
kind. 

Rule.  Reduce  the  given  number  or  fraction  to  a  fraction 
of  the  proposed  denomination ;  and  then  reduce  this  fraction 
to  its  equivalent  decimal.  » 

Ex.  1.     Reduce  |  of  £1  to  the  decimal  of  a  guinea.   ^ 

I  of  £1  =  V«.  =Ss.  1  guin*.  =21«.,  .*.  fraction  req*.  =  g»,. 

Now  8  -r  21  =  -38095238 ...,.-.  dec',  req^.  =  '380952. 

Ex.  2.     What  decimal  of  £2  is  11«.  9f(/.  ? 

11a.  9^=6675'.;  £2  =  1920g. 

.-.  fract«.req*.s=^|^=^|f,  .?Mec».req*.=189-^640=-2953l52; 
or  thus. 

We  first  reduce  f  rf,  to  the  dec*,  of  Id.,  by  di  v«. 
Sd.  by  4,  which  =  •75</.,  next  9*75^.  to  the  dec". 
of  1«.,  by  div«.  by  12,  which  = -81258.,  then 

11  •8125a.  to  the  dec*,  of  £2,  by  div*.  by  40 

.295312ft  which =£-2953125. 

Ex.  LXIII. 
Reduce, 

(1)  1  qr.,  5  lbs.  to  the  deci.  of  a  owt. 

(2)  $2.50  to  the  deo^  of  $10. 

(3)  8  hrs.,  27  to  the  dec',  of  a  day. 

(4)  3  ro.,  11  per.  to  the  dec',  of  an  acra^ 

(5)  Bl^d,  to  the  deo*.  of  a  shilling. 

(6)  3|  in.  to  the  dec',  of  2  furlongs.  , 

(7)  2  oz.,  13  dwt.  to  the  dec',  of  a  IK 
(S)  4  Ibi..  2  so.  to  the  dec*,  of  an  ox. 


4 

12 

4,0 


3-00 


9-75 


11-8125 
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(9)  2  sq.  ft.  73  in.  to  the  dec",  of  a  sq.  yd. 

(10)  1  lb.  Troy  to*-b      ac'.  of  a  lb.  Avoir. 

(U)  10a.  9rf.  to  the  <.   />.  of  a  £. 

(12)  17«.  7d.  to  the  deo^  of    a  £. 

(13)  2  wks.,  6i  dys.  to  the  deo».  of  4  dys.  3  hri. 

(14)  2  lbs.,  14  oz.  to  the  dec*,  of  18  Iba. 

Ex.  LXTV. 

UlSCELLAKEOUS    EXAMPLES. 
PAPER  I. 

(1)  Define  a  unit ;  a  number.  Into  what  classes  are  num- 
bers divided  ?  Explain  the  difference  between  theio.  Define 
Notation  and  Numeration. 

(2)  Write  down  in  words  the  following  numbers  : 

70340;         125004321;         6607605213403; 
and  express  by  numbers  eight  hun<lred  and  ten  thousand 
four  hundred  and  one;  sixty-four  billions  two  millions  sir 
hundred  and  forty-six  thousand  and  two. 

(3)  (1)  Add  together  one  million  eighteen  thousand  two 
hundred  and  sixty-nine ;  twenty  thousand  nine  hundred  and 
peventy-nine  ;  pne  hundred  millions  one  thousand  and  fifty  ; 
fifty.four  billions  three  thousand  ;  four  hundred  millions  and 
six ;  nine  hundred  and  ninety-nine  thousand  nine  hundred 
aud  ninety.    (2)    Subtract  300725  from  400001. 

Explain  clearly  why  you  carry  1  when  you  borrow  ten. 

(4)  (1)  Multiply  268936785  by  5689,  and  verify  by  tUvision. 
(2)  Divide  27027027027  by  6974,  and  verify  by  multiplica- 
tion. 

(5)  The  product  is  99626417315464,  the  multipUer  72568 ; 
what  is  the  multiplicand  ? 

(6)  In  12  mL,  2  fur.,  6  per.,  how  many  inches  ? 
Shew  that  your  result  is  correlit. 

PAPER  II. 

(1)  When  is  a  number  said  to  be  a  multiple  ol  another 
number?  What  is  tk^common  multiple?  What  is  the  leaM 
rnmrnxm  muWvle  of  two  or  more  numbers  T  Find  l.  ,c.  m.  of 
27,  36,  42,  48.' 

(2)  Explain  the  meaning  of  the  signs,  -!-,—,=.  When 
can  questions  in  AddUion  be  performed  by  MuUiplkatUm, 
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(3)  A  cask  is  required  to  be  exactly  filled  by  any  one  of 
the  folio  win  measures:  1  pint,  2  pints,  3  pints,  5  pints,  6 
pints,  or  9  pints  ;  find  the  smallest  cask  for  the  purpose. 

(4)  The  forewhoel  of  a  waggon  is  8  feet  round,  and  the 
hind- wheel  fourteen ;  how  many  feet  will  the  waggon  travel 
over  before  each  wheel  shall  have  made  a  number  of  com- 
plete turns  ?    How  often  will  this  happen  in  1000  feet  ? 

(6)  The  length  and  cost  of  building  the  undernamed 
Canadian  Canals,  were  aa  follows :  The  Rideau  Canal,  126i 
miles,  $4380000 ;  the  St.  Lawrence  Canal,  40i  miles,  $8550- 
000  ;  the  Ottawa  Canal,  lOi  miles,  $1500000  ;  th«  Chambly 
and  St.  Ours  Lock,  11^  miles,  $560000;  the  Welland  Canal 
and  feeder,  50J  miles,  $7000000;  the  Burlington  and  Des- 
jardms  Bridge  cost  $560000.  Find  (1)  the  total  length  of 
the  above  canals,  (2)  their  total  cost,  and  (3)  the  average  cost 
per  mile,  excluding  the  Burlin^on  and  Desjardins  Bridge. 

(6)  Define  a  vulgar  fraction?  Distinguish  between  a 
vulgar  and  decimal  fraction  ?  Give  an  example  of  the  dif- 
ferent kinds  of  vulgar  fractions  ? 

PAPER  ni. 

(1)  Simplify  (1)  2|  (i+  8)  -H  (i  -  I). 

(2)2i{(J.|.i)-|.^(|-|)}. 

(2)  A  person  who  ^wns  i  of  a  steam- vessel,  sells  f  of 
his  share  for  $15000 ;  what  is  the  remaining  part  of  his  share 
worth  ? 

(8)    Simplify  (1)  1  {8i-2i)  -  i  (f  -  A.) 


12 


(2) 


^{(8i-2J)-i(i-i',)| 


(4)  A  clerk  copied  -65  of  £6  instead  of  5  5  of  £5,  what 
was  the  amount  of  the  %rror  ? 

(6)  It  takes  87  yds.  of  carpet,  1  "25  yd.  wide,  to  cover  a 
room,  how  many  more  yda.  wiU  it  take,  if  the  width  be  75 
yd? 

(6)  A  gave  '6  of  an  orange  to  5;  '3  of  what  remained 
to  Gi  how  much  of  the  orange  had  A  left  for  himself? 

PAPER  IV. 

(1)  A  drover  sold  |  of  hia  flock  to  .>!,  I  of  the  remnin^er 
to  5,  and  the  rest  to  Q.  How  many  had  he  at  first,  suppos- 
ing (7  got  32?  ^* 

(2)  Add  together  ISJ.  66?,  and  i4g  by  vulgar  and  deci- 
mal fractions,  and  shew  that  the  results  ooinoido. 
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(3)  The  product  of  two  decimals  is  -033372  ;  one  of  them 
is  2*7  ;  find  the  other. 

(4)  Add  together  £27.  6».  9Ji.,  $17.22,  £19.  5«.  Sd., 
$1C8.05,  £3.  12«.  7c?.     The  answer  to  be  in  Jec'.  currency. 

(5)  At  a  football  match  there  were  '875  aa  many  on  one 
side  as  <m  the  other,  and  the  plavers  on  both  sides  were 
equal  in  number  to  *625  of  the  lookers  on  ;  if  there  were  21 
on  the  smaller  side,  how  many  were  playing  on  the  other 
side,  and  how  many  were  looking  on? 


(6)    If  in  a  cricket  match  one  side  scores  '014  of  1}  of 


U 


5| 

of  i  of  4*6of  iii-of  71f  of  the  score  made  by  the  other 

side ;  which  side  wins  ! 

PAPER  V. 

(1)  Cowes  B  -6  of  what  B  owes  A,  3  gives  C  5/»  to  put 
the  accounts  between  them  all  straight.     What  is  -fi's  debt 

to^t  ,         .    , 

(2)  Out  of  a  bag  of  silver,  I  take  50«.  more  than  '5  of 
the  whole  sum  which  it  contained ;  then  30«.  more  than  '2 
of  what  then  remained ;  and  then  208.  more  than  *25  of 
what  then  remained ;  after  this  10«.  remained.  What  did 
the  bag  contain  at  first? 

(3)  A  bath,  containing  286  cub.  yds.  has  two  inlets  A 
and  Bt  which  respectively  supply  26  cub.  yds.  in  3^  hrs.,  and 
12^  cub.  yds.  in  2i  hrs.;  and  also  an  outlet  C,  which  dis- 
charges 11*375  cub.  yds.  in  If  hrs.,  if  the  bath  be  empty, 
and  A  and  C  open  for  12  hrs.,  and  then  B  also  open,  in  what 
time  will  -75  of  it  be  filled? 

Make  out  the  following  bills  : 

(4)  500  envelopes  at  44  cents  per  100,  3  boxes  of  elastic 
bands  at  33  cents  per  box,  i  a  gross  of  penholders  at  19  cents 
per  doz.  2^  reams  of  foolscap  at  21  cents  per  quire,  4  dozen 
quill  pens  at  9  cents  per  doz.,  13  note  books  at^27  cents  each, 
and  250  official  envelopes  at  48  cents  per  100. 

(6)  A  loin  of  lamb  (7i  lbs.)  at  10  cents  per  lb.,  a  haunch 
of  mutton  (19i  lbs.)  at  8  cents  per  lb.,  a  pork  ham  (18  lbs.)  at 
15  cents  per  lb.,  b\  lbs.   of  suet  at  10  cents  per  lb.,  and  9 

chops  at  4  cents  each.  ^  --       j. 

iR\  17  vda.  calico  at  19  cents  per  yd..  25*  yds.  at  55  cents 
per  yd. ^34^  yards  of  flannel  at  60  cents  per  yd.,  14  pairs  of 
stockings  at  38  cents  a  pair,  and  6  pairs  of  gloves  at  |12 
per  dos. 


110 


ARITHMBTIC. 


SECTION  V. 


RATIO  AND  PROPORTION. 

lOR.  Nambers  are  divided  into  two  classes,  Abstract 
and  CONCRETB.  One,  or  the  number  one,  when  the  unit 
doea  not  refer  to  any  particular  object,  is  an  abstract  number. 
One,  in  the  expression  one  pound,  when  the  unit  refers  to  a 
particular  object,  viz.  "a  pound,"  is  a  concrete  number. 

106.  We  may  ascertain  the  relation  which  one  abstract 
number  bears  to  another  abstract  number  or  one  concrete 
^  number  to  another  concrete  number  of  the  aame  kind,  by 
expressing  the  first  number  as  a  fraction  of  the  second ;  thus 
the  relations  which  12  bears  to  3,  and  3  to  12  are  expressed  bv 
,     ,     ,.        12      4  3      1  ^  ^ 

chefractiona  jorp  and— orj;   also  the  relations    which 

12«.  bean  to  M,,  or  liM.  to  Zd,,  and  U,  to  12a.,  or  Zd.  to 

144      43  Si 

\4Ad,  are  expressed  by  the  fractions or  — .  and  -— 

3         1'  144     48 

^      107.    The  relation  of  one  number  to  another  in  respect 

of  magnitude  is  caviled  Ratio.     The  Ratio  of  one  number  to 

another  may  be  expressed  by  the  fraction  which  the  first  is 

of  the  second. 

108.  The  Ratio  of  one  number  to  anotuer  is  often  de- 

noted  by  placing  a  colon  between  thenu    Thus  the  ratios  of 

12  to  3  and  3  to  12  are  denoted  by  12  : 3  and  3  :  12.    Hence 

12  3 

it  foUowi  that  12:3  =  ---,and3:12  =  --. 

V  12 

109.  The  two  numbers  which  form  a  Ratio  are  called  its 
terms ;  the  former  term  is  called  the  antecedent,  the  latter 
the  coNSEQUSKT.     Since  M.  reduced  to  the  fraction  of  12s. 

^l44*  ^  **  **^®*'  *^**  ^hen  we  have  two  concrete  numbers 

of  the  same  kind,  but  of  diflFerent  denominations,  we  musi,  in 
order  to  find  their  ratio,  reduce  them  to  one  and  the  same 
denomination,  and  may  then  treat  them  as  abstract  numbers 
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110.  When  two  Ratios  are  equal,  in  other  words,  wlien 
they  can  be  expressed  bv  the  same  fraction,  they  are  said  to 
form  a  Proportion,  and  the  four  numbers  are  called  Pro- 
portionals.   Thus  the  ratio  of  8  to  9  is  equal  to  that  of  24 

8  24      8     „,     ^  ,.     ,    . 
to  27,  for  8  :  9  =  -,  and  24  :  27  =  --  =  -.     The  Katios  bemg 

9  27      9 

equal,  Proportion  exists  among  the  nrmbers  8,  9,  24,  27; 
and  those  numbers  are  Proportionals. 

111.  The  existence  of  Proportion  between  the  numbers 
8,  9,  24,  27  is  denoted  thus,  8  :  9  =  24  :  27,  or  8  :  9  ;:  24  :  27, 
which  \b  usually  read  thus,  8  is  to  9  as  24  is  to  27. 

112.  In  any  Proportion,  as  8  :  9  ::  24  :  27,  th^  product  of 
<A«  Ist  and  4th,  i.c  the  extreme  tenns  =  the  product  qf  the  2nd 
and  3rd,  ic,  tlie  mean  terms ; 

Q       nA  8  24 

f=-  — ....-X  9X27=-;  X9X27,  or  8X27  =24X9. 

9      27         9  27 

113.  If /war  numbem  be  proportionaU  uihen  taken  in  a  cer- 
tain order,  they  will  also  be  proportionals  wJten  taJcen  in  the 
contrary  order.     For  instance,  8,  9,  24,  27  are  proportionals ; 

8      24  .  8_       .24        9__27        27  _9 

•'•9"'27'**'^"^9"~  ^   •  27'**'8"24'**'2i""8' 

.*.  27  :24  ::9  :8. 

114  If  any  three  terms  of  a  proportion  bs  given,  tlie  re- 
maining  term  may  always  be  found. 

For  since  in  any  Proportion 

Ist  term  X  4th  term  =  Snd  term  X  3rd  term ; 

2nd  X  3rd       ,  lat  X  4th 

1st  term  = rr. » 2nd  term  =- 


3rd  term  = 


4th 
Ist  X  4th 


2nd 


,  4th  term : 


3rd     ' 
2nd  X  3rd 

let      ' 


Ex.  1.    Find  the  4th  term  in  the  proportion  2,  3,  18. 

3  X  18 
2  :  8  ::  18  :  4th  tcnn;  .'.  4th  term  =  — -  =27. 

Ex.  2.     Find  the  2nd  term  in  the  proportion  8, 32,  and  24 


8  :  2nd  term  ;:  82  :  24 


2nd  term 


8X24 
32 


=  «, 
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Ex.  LXV. 
PInd  the  4th  t«rm  in  each  of  the  following  proportion!  i 

(1)    4:9  ::  12  :  (2)    32  :  9  ::  24  : 

(3)    4:6::  10:       .       (4)    J  :  i  ::  i  : 

(5)    -05  :  -S  ::  -79  :  (6)    3  :  10  ::  4*6  j 

Find  the  2iid  term  in  each  of  the  proportion! : 

(7)    f:     ::H:i|.  (8)    1-2:     ::  1*3  : '39. 

Find  the  Ist  term  in  each  of  the  proportiona : 

(i>)       «  i\  :  i*»  :  4.  (10)       :  4-22  :  17-6  :  23|* 

RULE  OP  THREE. 

^^?^  ''?«^^^  o^  Thrbb  is  a  method  by  which  we  are 
enabled,  from  three  numbers  which  are  given,  to  find  a 
fourth  which  shall  bear  the  same  ratio  to  the  third  as  the 
second  to  the  first ;  in  other  words,  it  is  a  Rule  by  Hrhich. 
when  three  tenns  of  a  proportion  are  given,  we  oan  deterl 
mme  the  fourth. 

116.  RuLB.  Find  cit  of  the  three  quantities  which  are 
given,  that  which  is  of  the  same  kind  as  the  fourth  or  re- 
quired quantity ;  or  that  which  is  distinguished  from  the 
other  tenns  b7  the  nature  of  the  question:  place  thir quan- 
tity as  the  third  term  of  the  proportion. 

xi.^x^???'^^®''  ^^e*J»e>".  from  the  nature  of  the  question, 
the  fourth  term  wiU  be  greater  or  less  than  the  ihird;  if 
greater,  then  put  the  larger  ok  the  other  two  quantities  in 
the  second  term,  and  the  smalWr  in  the  first  term;  but  if 
loss,  put  the  larger  in  the  first  term  and  the  smaUer  in  the 
second  term. 

Take  care  to  reduce  the  first  and  second  terms  to  one  and 
the  same  denomination,  and  also  to  reduce  the  third  so  that 
It  may  be  wholly  in  one  denomination ;  remembering,  how- 
ever, that  if  the  quantities  involved  be  all  of  the  same  kind 
It  IS  unnecessarv  to  reduce  all  the  three  terms  to  the  same 
denomination,  but  only  the  first  and  second  terms  to  one 
and  the  same  denomination,  and  the  third  to  a  single  de- 
nomination, which  will  not  necessarily  be  the  same  as  the 
former.    When  the  terms  have  been  properly  reduced,  mul- 

tlDlV  the  Secnnil    Anil    <:liir<1    fn»A4^kA»     ^^A  j:J2J-  1 j.1.  /  ^      J 

treatmg  all  three  as  abstract  numbers.    The  quotient  will  be 

Zk   ???^®5  ***  *^*  question,  in  the  denomination  to  which 
the  third  term  was  reduced. 
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If  19  bn&jds  of  potatoes  eott  $15.20,  how  many  bashels 
can  be  bought  for  $83.20?  Since  19  bush,  is  of  the  same  kind 
aa  the  req'.  tenii,  viz.,  bus.,  we  make  19  bus.  the  Z^.  term  ; 
since  $83.20  can  buy  more  bus.  than  $15.20,  we  make  $83.20 
the  2"*.  term,  and  $15.20  the  1*^  term  : 
$  0.  9  c.  bus. 
15.20  :  83.20  ::  19  :  no.  of  bus.  req*, 

w  1520  ots.  :  8320  ots.  ::  19  ous,  :  of  bus.  reqc 

8320  X  19 
.'.  no.  of  bas.  req*.  m — -—- — a  104. 

1520 

Ex.  2.  A  gentleman  hired  a  servant  for  the  year  1865  foi 
£32.  13a.  ll^a.,  the  man  left  his  service  on  the  evening  of  the 
last  day  of  June :  what  amount  of  wages  ought  to  be  paid 
to  him  ? 

From  Jan.  1  to  June  30,  both  included,  there  are  (31  -f  28 
■I-  31  -f  30  +  31  +  30)  days  =  181  days ; 

We  place  £32.  13.».  ll\d.,  the  given  quantity  of  the  req'. 
kind,  in  the  3'**.  term ;  wages  for  181  days  will  be  less  than 
wages  for  365  days,  .  *.  place  181  days  in  the  2"'.  term,  and 
365  days  in  i^he  1*^  term. 

days.    days.       £     ».    d. 
.*.  365  :  181  ::  32  13  llj  :  req*.  am*,  of  wages. 
or  365  days  :  181  days  ::  31390(?. . : in  $. 

31390X181 
,*.  req*.  am*,  of  wages  as g.=£16.  4a.  SJd. 

Ex.  3.  A  bankrupt  can  pay  9s.  O^d,  in  the  £,  and  his 
assets  amount  to  £1069.  Ss.  Q^d.;  find  the  amount  of  his 
debts. 

For  every  asset  of  9«.  0^(2,  he  owes  £1,  .  *.  place  £1  in  the 

3rd  term. 

9s.  O^d.  :  £1069.  3«.  6^(2.  ::  £1  :  am*,  of  debts  in  £'8, 

or  217  half -pence :  513205  half -pence ::  £1 :  am*,  of  debts  in  £'&; 

513205 
,'.  am*,  of  debts  in  £*■  = =  2365. 

217 

Ex.  4.  If  *0625of  1  lb.  coat  *458«.;  what  will  -075  of  aton 
eost? 

lb.  ton  », 

«0625  I  *075  n  *4-58  ?  req'c  price  In  shiUingiL 
lb.  lbs.  §. 

or  -0625  :  -075  X  20  X  112 ::  *453  :  req'.  price  in  shillings 

•458  ?< -075X20X112         ^^,    ,,     ,^^^^ 
.«.  price  = — rx^;;^;;^ ^fc=£aL  lis.  l-248<i. 


\y 


•0625 


8 
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Ex.  5.     il  owned  i^thi  of  »  thip,  and  loU:  A  o'  I  »'  *»" 
share  for  £12,*,;  what  was  the  value  of  —  of  K*»  o'  *^e  ^et- 

iel? 

i»,  of  I  of  iV  :  -|  of  1  ::  £12,*,  :  req*.  value  ia  £'■, 

or  _l:il^:5  X  1  X  !::i^'^-e^^-  value  in  £'«; 
11x3x17    /<      17  ^         33 

400x2      11  ^3^  ^7 
...  req-.  value  in  £'8  -  ^^^^  x  — j^—  -  100- 

^ote  /.  There  are  certain  examples  in  which,  at  first 
Bight,  more  than  three  terms  appear  to  be  given,  hut  they,  in 
certain  caaes,  come  under  this  Rule,  as  in  the  Mlowing  m- 

stances  s 

Ex.  6.  If  the  carriage  of  6  cwt.,  7  lbs.,  for  84  miles  cost 
£3.  18«.  4</.,  what  will  it  cost  to  have  21  cwt.,  1  qr.,  14  lbs. 
carried  the  same  distance  ?  xi.    j-  i. 

84  miles  may  be  left  out  of  conaideration,  the  diatanco  m 
both  cases  being  the  same. 

.•.6cwt.,71bs.  :  21  cwt.,  Iqr.,  14 lbs.  ::  £3.18«.4.i.  -req^costi 
whence,  req«».  co3t=£16.  10«.  Sfc/.  Iq* 
Ex.  7.    If  12  men  can  reap  a  field  in  4  days,  in  what  tim* 
can  tiie  same  work  be  performed  by  32  men  ? 
32  men  require  less  than  4  days  to  perform  the  work  • 
/ .  32  :  12  ;:  4  days  :  req*.  time  in  days ; 

12  X  4 
/  .  req*.  time  =  -— -  dayi  =  l\  day^ 

Note  t.  Examples  such  as  the  following  are  easily  worked 
by  Rule  of  Three. 

Ex.  8.  A  gentleman  after  paying  an  income-tax  of  Id.  in 
the  £,  has  £248.  10s.  8rf.  ;  what  was  his  gross  annual  mcom»? 

After  paying  inc«.  tax  on  £1,  he  had  £1  less  7c/.,  or  19j.  bd, 
:  .  19a.  ^.  :  £248.  lOs.  Sd.  ::  £1.  :  req*.  income  j 
whence,  req'*.  income  =  £256. 

Ex.  9.  A  hare,  pursued  by  a  greyhound,  was  130  yards 
before  him  at  starting ;  whilst  the  hare  ran  5  yards  the  dog 
ran  7  yards  ;  how  far  had  the  hare  gone  when  she  was  caught 
by  the  greyhound?  . .  v  At.    v 

Since  the  dog  gains  2  ydi.  on  artry  6  jd»k  which  the  hare 
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ntni,  we  require  to  6nd  how  mMiy  ywrdi  the  hare  mwt  run 
tor  tue  dog  to  gaia  130  yds. 
.  •.  2  ydi. :  130  r  U.  ::  ft  ydi.  :  no.  of  yds.  the  hare  must  run  | 

/.  no.  of  yd£.  req*.  « r —  =  326. 

Ex.  LXVI. 

(1)  If  8  bnshola  of  wheat  cost  $16,  what  wiU  24  bushels 
ooet  at  the  same  rate  T 

(2)  If  2  bushel*  of  oata  coat  $1.10,  how  much  wiU  3d 
buBhels  cost  T 

(3)  If  9  busheU  clover  seed  cost  |36,  how  much  wCl  4 
bus.   20  lbs.  cost? 

(4)  When  oats  are  selling  at  55  cents  a  bushel ;    how 
many  bushels  can  be  bought  for  $21.25  ? 

(5)  The  price  of  a  bushel  of  pease  being  84  cente ;  how 
many  bushels  can  be  bought  for  $17.20? 

(6)  Find  the  value  of  a  silver  salver,  weighing  21  lbs.,  4 
oz.  at  6«.  bd.  an  oz. 

(7)  How  much  cheese  at  16  cts.  per  lb.  can  be  bought  for 

1462.36?  *,^.^^4 

(8)  A  bankmpt,  who  owes  $23856,  .can  pay  $10496.64  ; 
what  will  be  the  dividend  in  the  $  ? 

(9)  A  pensioner  received  $106.14  for  the  year  1864 ;  find 
the  amount  of  his  daily  pension.  . 

(10)  I  mile  of  road  coat  $393. 75 ;  what  will  20  mi.,  5  fur., 
22  yds,  of  the  same  kind  of  road  cost  ? 

(11)  What  weight  of  sugar  may  be  bought  for  $449.28, 
when  the  cost  of  6  cwt.,  2  qra.  ia  $133.12. 

(12)  The  taxes  on  a  house  rated  at  $183.75  amount  to 
$32.15;  the  taxes  on  another  house  in  the  ea^J®  ™^go 
amount  to  $286.664 ;  find  the  rateable  value  of  the  2nd 
house. 

(13)  A  bankrupt's  debts  amount  to  $10000,  and  his  prop. 
erty  to  $3875,  what  wiU  each  of  his  creditors  lose  m  the  ^1 

(14)  A  ship  was  provisioned  for  a  crew  of  84  men  for  6 
_  _■/.       t . u   l^»»»»  •nrniil^    +.ViA    nrnvisions    last,  ii  a 

a  crew  of  only  60  men  were  taken  on  board  T 
IU\    A  merchant  exchanged  1134  yds.  of  velvet  for  6313 
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yds.  of  filk  fli  4H  %  y<l;  find  tho  value  of  the  velrtit  a 
yd.? 

()#|  Wh  »  ^  the  eflfe'  f/i  of  a  bankrupt  worth,  whose 
(lel)tH  aiiAouut  to  *'3057.  12.^.,  and  who  can  pay  17«.  6<i.  La 
the  £  ? 

(I?)  A  raan  on  the  average  walks  ovor  10  ft.,  8  in.  in  4 
%i^\vi  whai  iiu tuber  of  st  os  will  ho  take  betweca  two  plaoee, 
a  dint^jQce  of  I  mi.,  1280  y<.     apart  ? 

(18)  if  II  ao.,  3  ro  ,  9  po.,  21  y  **.  of  grround  cost  £3025 
12^.  4^^/.,  what  will  be  the  price  of  iO  ac,  3  ro.,  38  po.,  2J 
yds.  of  ground  of  the  same  quality  ? 

(19)  A  bankrupt  pays  69  cts.  in  the  $ ;  vhat  will  be  lost 
on  a  debt  of  $13675? 

(20)  How  many  minutes  must  a  boy,  who  runs  6  mi.  an 
hour,  start  before  another  boy,  who  runs  7^  mi.  an  hour  ia 
order  that  they  may  be  together  at  the  end  of  10  mi.?     \ 

(21)  Two  boats  start  in  a  race,  and  one  of  theiti  gains  5  ft. 
upon  the  other  in  every  55  yds. ;  how  much  will  it  have 
gained  at  the  end  of  half  a  mile  7 

(22)  How  many  pairs  of  mits  at  45  cts.  a  pair  should  be 
exchanged  for  36  dozen  pairs  of  stockings  at  55  cts.  a  pair  ? 

(23)  How  many  men  would  perform  in  168  days  a  piece 
of  work,  which  lOS  men  can  do  in  266  days  ? 

(24)  If  an  incorporated  village  be  rated  at  $12571.87^  and 
a  rate  be  granted  of  $419. 06^  ;  how  much  is  the  rate  in  the 
$?    How  much  will  hh  paid  by  a  house  rated  at  $1734. 37^. 

(25)  A  gentleman's  income  in  1863  was  $2500,  out  of 
which  he  saved  $994  37i  ;  find  his  average  daily  expenditure. 

(26)  If  100  men  can  finish  a  piece  of  work  in  27  days, 
how  many  men  will  finish  it  in  20  days  ? 

(27)  A  special  train  on  the  Grand  Trunk  Kailway,  which 
travels  at  the  uniform  rate  of  44  ft.  in  a  second,  leaves  Belle- 
ville for  Toronto,  a  distance  of  109  Tisiles,  at  8  o'cloc-.  x.  m.  ■, 
at  what  time  wiLl  the  train  reach  Toronto. 

(28)  A  bankrupt  owes  to  one  creditor  a  certaHl  sum,  to 
each  of  two  others  $1250,  to  each  of  three  others  $816  ;  his 

-_       ...i....  !_  . ._ J.U   Airjiii  ntt ]  i__ _^__    na  ^^m.    i—  *i._  ft 

How  much  Vi  ^  the  first  creditor  lose  ? 

(29)  If,  wh\»    v;^e«*  is  42j.  a  qr,  (8  bni.),  the  4  lU  lo»k 
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costs  41<1.,  what  ought  tie  4  lb.  loaf  to  cott  when  wheat  Is 
70«.  a  qr.  ? 

(30)  In  what  time  ought  10  u.  n  to  perform  t'  y  ;  «me 
work,  which  6  men  aud  5  boys  ch  .  porforin  m  I'  .»-,  it 
Wng  given  that  3  i  leu  can  perform  thy  same  amount  of 
work  as  5  boys  t 

(31)  Find  a  4th  proportional  to  1  lb.,  10  os.,  10  dwts.  ;  1 
oz.  ;  and  £6.  3/«.  9t/. 

(32)  How  much  might  a  person  have  spent  in  Jan.,  18«4, 
who  wished  to  save  in  that  year  $250  out  of  an  income  of 
$203450? 

(33)  A  person,  after  paying  an  income-tax  of  6d.  in  the  £, 
has  £877.  10«.  kft,  lind  hia  original  income. 

(34)  Find  (1)  the  income  which  pays  £29.  3a.  ff.  tax  at 
tht,  rate  o.  Id.  in  the  £  ;  (2)  the  income  from  which,  after 
p »     ug  tax  at  the  same  rate,  the  remainder  is  £ydz. 

(35)  A  piece  of  gold  at  £3.  17«.  md-  per  oz.  is  worth 
£150;  what  will  be  the  worth  of  a  piece  of  silver  of  equal 
weight  at  54«.  6d.  per  lb.  ? 

(36)  A  certain  piece  of  work  was  to  be  done  by  25  men.  ^ 
in  16  days;  after  4  days  15  men  go  away  ;  how  long  will  U 
take  the  rest  of  the  men  to  finish  the  work  ? 

(37)  A  person  after  paying  for  the  1st  half  of  a  year  an 
income-tar  of  1  ct.  in  the  $,  and  for  the  2nd  half  one  of  U  cts. 
in  the  $  on  his  income,  has  $1855  left ;  what  was  the  income 
on  which  he  paid  ? 

(38)  If  I  of  a  qr.  of  wheat  cost  54«.,  what  will  be  the  price 
of  i  of  a  bus.  T 

(39)  If  if  of  a  cwt.  cost  £7  3«.,  what  will  V^  of  a  ton  cost? 

(40)  If  lir  of  8  of  2i  of  40  lbs.  of  beef  cost  l,V-i  ^ow 
many  lbs.  can  be  bought  for  £1.  6s.  %d.  ? 

(41)  A  clock  marks  the  true  time  on  Sunday  morning  at 
6  o'clock,  and  on  Tuesday  at  noon  it  has  gained  24  mmutes, 
what  will  be  the  true  time  when  it  shews  1  o  clock  on  bat- 
vi day  afternoon? 

(42)  The  hour  and  minute  hands  of  a  watch  are  together 
at  12  o'clock,  when  will  they  next  be  together? 

(43)  If  5  lbs.  of  sugar  cost  -0703125  of  $4,  what  will  0626 
cwt.  of  the  same  sugar  cost? 

(44)  A  certain  piece  of  work  can  be  done  in  18  days  by 
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4  men,  7  women,  or  9  boys ;  how  long  will  the  same  work 
oocupy  5  men,  4  women,  and  2  boys  ? 

(45)  If  after  selling  fths  of  an  estate,  I  sell  J  of  J  of  the 
remainder  for  IJ  of  |  of  £600|,  what  is  the  value  of  frds  of 
it? 

f46)  What  will  be  the  value  of  a  gold  cup  weighing 
2-683  lbs. ;  when  1  oz.  of  it  is  worth  £4  09 7 

(47)  4  men  and  6  boys  earn  ^22.12  in  7  days,  and  3  men 
and  8  boys  earn  ^28.98  in  9  days ;  in  what  time  will  12  men 
and  12  boys  earn  $186.48  ?  -  \ 

(48)  A  can  do  a  piece  of  work  in  6  hours,  B  in  9  hours, 
and  G  in  16  hours.  How  long  will  it  take  G  to  finish  tJie 
woric,  after  A  has  worked  at  it  for  40  minutes,  and  B  for  IJ 
hours?  ^; 

(49)  If  a  garrison  of  1500  men  have  provisions  for  13  mo., 
how  long  will  their  provisions  last,  if  at  the  end  of  2  mo. 
they  be  reinforced  by  700  men  ? 

(50)  Two  men  start  at  8.30  a.m.,  one  from  Toronto  and 
the  other  from  Whitby,  a  distance  of  30  miles,  and  they  ap- 
proach  each  other  at  the  rates  of  4^  and  3  miles  au  hour; 
at  what  time  will  they  meet,  and  at  what  distance  from  a 
place,  which  is  2  miles  nearer  to  Toronto  than  Whitby  ? 

(51)  Two  trains  respectively  210  feet  and  180  feet  in  length 
are  going  in  opposite  directions,  the  first  at  the  rate  of  24 

,    miles  por  hour,  and  the  other  at  the  rate  of   27   miles   per 
hour ;  find  how  long  thoy  will  take  to  pass  each  other  ? 

DOUBLE  RULE  OP  THREE. 

117.  The  Double  Rule  of  Thrke  is  a  shorter  method 
of  working  out  such  questions  as  would  require  two  or  more 
applications  of  the  Rule  of  Three. 

118.  For  the  sake  of  convenipnce,  we  may  divide  each 
question  in  the  Double  Rule  of  Three  into  two  parts,  the 
supposition  and  the  demand-,  the  supposition  being  the  part 
which  expresses  the  conditions  of  the  question,  and  the  de- 
mand the  part  which  mentions  the  thing  demanded  or  sought. 
In  the-question,  "  If  the  carriage  of  16  cwt.  for  17  miles  cost 
021,  what  would  the  carriage  of  21  cwt.  for  16  miles  eost?" 
the  words  ♦♦  if  the  carriage  of  15  cwt  for  17  miles  cost  $21," 
form  the  supposition ;  and  the  words  *«  what  would  the  car- 
riage of  21    cwt.    for    16  miles  cost?"    form    the   demand. 
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A(1optin^  this  distinction,  we  may  give  the  following  Rule 
for  working  out  examples  in  the  Double  Rule  of  Three. 

119.  Rule.  Take  from  the  supposition  that  quantity 
which  corresponds  to  the  quantity  sought  in  the  demand; 
and  write  it  down  as  a  third  term.  Then  take  one  of  the 
other  quantities  in  the  supposition  and  the  corresponding 
quantity  in  the  demand,  and  consider  them  with  reference 
to  the  third  term  ordy  (regarding  each  other  quantity  in  the 
supposition  and  its  corresponding  quantity  in  the  demand 
as  bein^  equal  to  each  other) ;  when  the  two  quantities  are 
so  considered,  if  from  the  nature  of  the  case,  the  fourth  term 
would  be  greater  than  the  third,  then,  as  in  the  Rule  of 
Three,  put  the  larger  of  the  two  quantities  in  the  second 
term,  and  the  smaller  in  the  first  term;  but  if  less,  put  the 
smaller  in  the  second  term,  and  the  larger  in  the  first  term. 

Again,  take  another  of  the  quantities  given  in  the  suppo- 
sition, and  the  corresponding  quantity  in  the  demand ;  and 
retaining  the  same  third  term,  proceed  in  the  same  way  to 
make  one  of  those  quantities  a  first  term  and  the  other  a 
second  term. 

If  there  be  other  quantities  in  the  supposition  and  demand, 
proceed  in  like  manner  with  them. 

In  each  of  these  statings  reduce  the  first  and  second  terras 
to  the  same  denomination.  Let  the  common  third  tenn  be 
also  reduced  to  a  single  denomination  if  it  be  not  already  in 
tliat  state.  The  terms  may  then  be  treated  as  abstract  num- 
bers. 

Multiply  all  the  first  terms  together  for  a  final  first  term, 
and  all  the  second  terms  together  for  a  final  second  term, 
and  retain  the  former  third  term.  In  this  final  stating  mul- 
tiply the  second  and  third  terms  together  and  divide  the 
product  by  the  first.  The  quotient  will  be  the  answer  to  the 
question  in  the  denomination  to  which  the  third  term  was 
reduced. 

Ex.  1.  If  5  men  earn  £18,  15«.  in  12  weeks,  how  much 
will  16  men  earn  in  20  weeks  ? 

By  the  Rule, 

6  men  :  16  men 
12  wks.  :  20  wks. 


::£18  150. 


6x12  :  16x20  ::375«. 


16  men  will  earn  more  mon- 
ey tbu..  f  iiien  in  a  given 
t>' ■  •»  ^M  wks.  more  mon- 
e  .  :  earned  than  in  1 2 
^  •^j  i  f/iven  n».  of  men. 
:  n»^  of  shillings  req"*. ; 


no.  of  shillings  reqd.  = 


16X^0x$;yj^ 


=  2000».  =£ioa 


i>.'. 


^1 

m 


•1 


H 
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Ex.  2.  If  16  houses  eat  56  bus.  of  com  in  32  days,  in  how 
many  days  will  8  horses  eat  84  bus.? 

8  horses  :  16  horses  )    .,  «o  ^^va  "^  •^*'^  *****  **'  ?""'  TJ"  ^°fl 
56  bus.  :  84  bus.     \   **  "*        ^    8  horses  rmre  days  than  16 

ir  vftdv^9         ^*^^«®^  '  ^  ^"^;  ^^^^  ^***  *■ 
^««-«««d— l!ill__— qR7««'«w' no.    of    horses    mort 
...  no.  daysreq*.=-^^^-gg 96.  J^^^  ^^^^^  ^^  ^^^ 

Ex.  3.  If  15  pumps,  working  8  hours  a  day,  can  raise 
1200  tons  of  water  in  7  days;  how  many  pumps,  workmg 
12  hours  a  day,  will  be  ret^  lired  to  raise  7560  tons  of  water 
in  14  days? 


12  hrs.  :  8  hrs. 
1260  tons :  7560  tons 
14 days:  7  days 

,••  no.  of  pumps  req*. 

8X7560X7X15 

""   12X1260X14 


>  ::  15  pu"i 


=  30. 


FewfT  pumps  work*.  12  hrs. 
a  day  aro  ren^.  to  raise  a 
given  weight  of  water  in  a 
given  no.  of  days  than  if 
they  worked  8  hrs  k  day; 
more  jp^ipl  are  req*.  to 
raise  7560  tons  than  to  raise 
1260  tons  in  a  given  no.  oi 


days,  workt.  a  given  no.  of  hrs.  each  day ;  fewer  pumps  are 
req^.,  works,  for  14  days  a  given  no.  qf  hra.  each  day,  to  raise 
a  given  weight  of  water,  than  if  they  worked  only  for  7  days. 

Ex.  4.  If  25  men  can  perform  a  piece  of  work  in  16  days 
working  12  hours  a  day,  in  what  tmie  will  20  men  perform 
a  similar  piece  of  work  4  times  as  large,  when  they  work 
only  8  hours  a  day? 

Call  the  1st  piece  of  work  1,  then  the  2nd  piece  will  =  4 

,  •.  no.  of  days  req*. 


20  men  :  25  men 

1  :4 

8  hrs.  :  12  hrs. 


::  16  days. 


25X4X12X16 


=  120. 


20X8 

Ex.  5.  A  contractor  engages  to  make  a  road  5i  mi.  long 
in  160  days  ;  but  after  employing  135  men  upon  it  for  100 
days,  he  finds  that  only  3  mi.,  700  yards  are  completed  ;  how 
many  extra  men  must  he  employ  in  order  to  complete  his 
contract  ?  ^ 

5i  mi.— 3mi.,  700  yds.  =9680  yds. - 5980  yds.  =  3700  yds. 

.  •.  no.  of  men  req^ 


5»80  yds.  :  aiijij  ycis. 
60  days:  100  days. 


1^ 


135  men— : 


3700X100X135 
6980  X  60 


■A39^i 


9»» 


140  men  must  be  employed,  or  6  additional  men. 
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Ex.  LXVII. 
If  10  sacks  of  oats  supply  12  horses  for  4  weeks,  how 


long  will  15  sacks  supply  9  horses  ? 

(2)  If  42  men  finish  a  work  in  3&  days,  how  many  will 
enish  twice  as  great  a  work  in  27  days  ! 

(3)  If  60  men  in  36  days  finish  a  Vork,  in  how  mtoy  days 
will  135  men  finish  four  times  as  great  a  work  ? 

(4)  If  104  tons  carried  34  miles  cost  $87.36,  what  will  102 
tons  carried  122  miles  cost?  ««.^,.  .     « 

(5)  n  a  man  with  a  capital   of  $100000  f  ^^  J^^J,"  ^ 
months,  what  sum  will  he  gain  with  a  capital  of  $lo000U0 

in  7  months?  ,        *  i-i. 

(6)  If  21  cwt.  be  oanied  40  miles  for  $2.80,  how  far  ought 
7  cwt.  to  be  carried  for  $4.06? 

(7)  If  7  horses  be  kent  20  days  for  $70,  what  will  It  cost 
to  keep  46  horses  for  9  aays,! 

(8)  If  140  horses  eat  660  bus.  of  oats  in  16  days  how  many 
horses  may  be  kept  for  24  days  on  1200  bus.  of  oats! 

(9)  If  with  a  capital  of  $5000  »  P««^^  «?"^«2^  *I±  tlth 
in  16  months,  in  how  many  months  will  he  gam  $02o  with 

a  capital  of  $2000? 

(10)  n  a  regiment  of  1878  soldiers  consume  702  qrs.  of 
wheat  in^336  days,  how  many  qrs,  will  an  army  of  22o36 
men  consume  in  112  days? 

(11)  If  6  horses  can  plough  17^  acres  in  4  days,  how  much 
land  can  24  horses  plough  in  2i  days? 

(12)  If  £240  be  paid  for  bread  for  49  PJ^^Xd  L^a^^^^^ 
when  wheat  is  488.  a  qr. ;  how  long  will  £234  find  bread  tor 
91  persons,  when  wheat  is  £2.  168.  a  qr.  T 

(13)  If  100-8  lbs.  of  flour  support  20  men  for  3  days,  how 
many  men  will  46-305  cwt.  support  for  7-35  weeks  ? 

ni  If  26  men  can  reap  a  field  of  85  ac.  in  12  days,  how 
J^)  2ir^r^  a^o'ther  similar  field  o-  the  size 

of  the  Ist  field  in  one-seventh  part  of  the  time? 

(15)  3  men  can  do  a  piece  of  work  in  6  days,  if  they  work 
lOl'olirs  a  day;  how  long  will  it  take  16  men  to  dojw^ce 
the  amount  of  work,  when  they  are  workmg  at  it  9  hours  a 

(16^  If  the  wages  of  25  men  amount  to  £76.  13«.  Ad.  m 
16  (Sys.  how  miSy  men   must   work  24   day.  to  receive 
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£103.  10«.,  the  daily  wages  of  each  of  the  Utter  being  one- 
half  that  of  each  of  those  of  the  former? 

(17)  If  6664  men,  on  half  rations,  consume  367  qrs.  of 
wheat  in  67  days,  how  many  qrs.  of  wheat  will  798  men,  on 
full  rations,  consume  in  119  days? 

( 18)  If  the  16  cts.  loaf  weighs  3*36  lbs.,  when  wheat  is  $1.14 
»  bus.,  what  ought  to  be  the  price  of  wheat  per  bus.,  when 
47-6  lbs.  of  bread  cost  $3.20.  ? 

(19)  If  when  wheat  is  $14.40  a  qr.,  the  12  cts.  loaf  weighs 
41bs.,  what  should  be  the  price  of  wheat  per  qr.,  when  25 
lbs.  of  bread  cost  37i  cts.  ? 

(20)  If  4  men,  each  working  8  hrs.  a  day,  take  11  days  to 
pave  a  road  220  yds.  long,  and  35  ft.  broad  ;  how  many  days 
will  6  men,  each  working  12  hrs.  a  day,  take  to  pave  a  road 
175  yds.  long,  and  36  ft.  broad  ? 

(21)  If  100  horses  consume  a  stack  of  hay  20  ft.  long,  11 
ft.,  3  in.  broad,  and  31  ft.,  6  in.  high,  in  9  days,  how  long  wiU 
a  stack  18  ft.  long,  5  ft.  broad,  and  14  ft.  high  supply  80 
horses  ? 

(22)  If  3  men  can  dig  a  ditch  105  yds.  long,  4  ft.  deep,  and 
5  ft.  wide  in  10  days,  how  long  will  it  take  6  men  to  «lig  a 
ditch  175  yds.  long,  4^  ft.  deep,  and  6  ft.  wide? 

(2:i)  If  the  8  cts.  loaf  weighs  1  lb.  11  oz.  12  drs.  when 
wheat  is  ^i'80  per  bu.,  what  ought  the  12  GiA.  loaf  to  weigh 
when  wheat  is  $1.26  per  bus.  ? 

(24)  If  6  horses  require  as  much  com  as  8  ponies,  and  15 
qra.  last  12  ponies  for  64  days,  how  many  horses  may  be  kept 
48  days  for  £41.  6«.  when  com  is  22s.  a  qr.  ? 

(25)  A  contractor  agrees  to  execute  a  certain  piece  of  work 
in  a  certain  time.  He  employs  55  men,  who  work  9  hrs. 
daily.  When  £ths  of  the  time  is  expired,  he  finds  that  only 
fths  of  the  work  is  done.  How  many  men  must  he  employ 
during  the  remaining  part  of  the  time,  working  11  hrs.  daily, 
in  order  that  he  may  fulfil  his  contract  ? 

(26)  If  5  pumps,  each  having  a  length  of  stroke  of  3  feet, 
working  16  hours  a  day  for  6  days,  empty  the  water  out  of  t 

which,  working  10  hours  a  day  for  12  days,  would  empty  thr 
samd  mine,  the  strokes  of  the  former  set  of  pumps  being  per 
formed  4  times  as  fast  as  those  of  the  latter  ? 
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120.     An  Aliquot  part  of  a  number  ia  such  a  part  as,  when 
taken  a  certain  number  of  times,  wiU  exactly  make  up  tiiat 

number.  ,,«/?*  lo 

Thus,  4  ui  an  aliquot  part  of  12  ;  o».  ol  loa. 

TABLES   OF   ALIQUOT.  PARTg. 


»ir#»  •/  a  ewt.  (100  lbs.) 

50  Iba.  or  2  qrs.  =    ^  cwt. 
25  lbs.  or  1  qr.    =    \     ** 
20  lbs.  =    k     " 

10  lbs.  =^if     \\ 

5  lbs.  =  ^jf 

Note.    The  parts  of  a  $  the 
same  as  of  the  cwt.  (100  lbs). 


Partt  of  «  etot.  (112  Ibi.) 

56  lbs.  or  2  qrs.  =    i  cwt. 
28  lbs.  or  1  qr.  =    i     " 


10  lbs. 
14  lbs. 

7  lbs. 

4  lbs. 

2  lbs. 


=    I 
=  1^ 


<< 
«« 
<« 
« 

<« 


Part«  of  a  £1. 


10«. 

6a.  Sd, 

58, 
48, 

Za.  4(L 
2s.  6(2. 

28. 

U.  Sd. 
U.  4ti. 
Is.  3d. 

18. 


=    k 
=    1 


|£1. 


« 
« 


Partt  •/  a  ahilling. 


6fi. 

4./. 

3'i. 

2t/. 

IV^. 

Id, 

id, 

\d, 

id. 


=  i  of  U 

=  i 

=  i 

=  h 

=  i 


<« 

9* 
« 

<« 

« 


iyro<«.  In  working  examples  in  Practice,  the  above  tables 
will  often  have  to  be  varied ;  the  knowledge,  which  the 
scholar  now  has,  will  render  him  export  in  taking  such  ali- 
quot parts  as  he  may  require  in  any  particular  example. 

121  Practice  is  a  short  method  of  finding  the  value  of 
any  number  of  articles  by  means  of  Aliquot  Parts,  when  the 
V Xe  of  a  unit  of  any  denomination  is  given.  Practice  may 
be  divided  into  Simple  and  Compound. 


SIMPLE  PRACTICE. 


122. 


._ „„  ^„_  nixrmn  ntimber  is  exDrossed  in  the 

same  denomination  as  the  unit  whose  value  is  given ;  as,  for 
instance,  27  bushels  at  |1.30  per  bushel. 


i\ 
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The  Rale  for  Simple  Practice  will  be  easily  ahewn  ty  the 
following  examplea. 

Ex.  1.     Find  the  value  of  1296  things  at  16«.  10^.  each. 
The  method  of  working  such  an  example  is  the  following : 
If  the  cost  of  the  things  be  £1  each ; 
then  the  total  cost  =r  £1296. 
,•.  cost  at  £.        f.    d. 

10«i.  Od.    each  =  |  of  the  above  sum =  648  .    0.0 

5«.  Od.  each  =  |  the  cost  at  10«.  each . .  ==  324  .  0.0 
Is.  Sd.  each  =&  |  the  cost  at  5«.  each.  . .  =  81  .  0.0 
Os.  7^.  each  =  f  the  cost  at  Is.  2d.  each  =   40  .  10  .  0 

.'.by  adding  up  the  vertical  columns, 
cost  at  16s.  10^.  each  =£1093  .  10  .  0 

The  operation  is  usually  written  thui : 

£.         i.     d. 
1296  .    0  .  0  =  cost  at  £1  each.    I 


10&  =  iiof£l. 

5a.  =  ^  of  10«. 
1«.  M.  =  I  of  5«. 
7id.zzloil8.Zd. 


648  .     0.0-  cost  at  \0s.  each. 

324  .  0.0  =  cost  at  6s.  each. 

81  .  0.0  =  cost  at  1«.  Sd.  each. 

40  .  10  .  0  =  cost  at  7\d.  each. 


£1093  .  10  .  0  =  cost  at  16«.  lOK  each. 
Note.    The  student  must  use  his  own  judgment  in  select- 
ing the  most  convenient  'aliquot'  parts;  taking  care  that 
the  sum  of  those  taken  make  up  the  given  price  (^  the  unit. 

I     Ex.  2.    Find  the  value  of  825  bushels  of  wheat  at  $1.30 
per  bus. 
If  1  bus.  cost  $1,  cost  of  825  bus.  :=  $825  at  $1  each. 

$825.00  =  value  at  $1  each. 
165.00  =  value  at  20  cts.  each. 
82.50  =  value  at  10  cts.  each. 


20  cts.  »  i  of  $1. 
10ot8.=:iof20cts. 


$1072.50  »  value  at  $1.30  each. 


Find  the  value  of, 

(1)  75  at  $2.25. 

(3)  910  at  $1.75. 

(5)  1075  at  $3.25. 

(7)  307  &t  £1=  1«. 

(9)  1324  at  $3.75. 

(11)  973  at  16«.  8^(2. 


Ex.  LXVIIL 


(2)  105  at  $1.50. 

(4)  876  at  $2.20. 

(6)  1278  at  $1.87|. 

(8)  250  at  £2.  8«. 

(10)  2678  at  £2.  Is.  6d. 

(12)  236  at  £7.  5*.  Hi-/ 


i  t>y  th« 


each. 

)wiug : 

i. 

d. 

0 

.  0 

0 

.  0 

0 

.  0 

to 

.  0 

10.  0 


u 

ch.  • 
1. 

each, 
ch. 

^  each. 

n  select- 
sure  that 
unit. 

It  $1.30 


id. 
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(13)    9978  at  £8.  13«.  8^         (14)    15739  at  £9.  17*  9it/. 
(15)    27835  at  $9.62i.  (16)    37832  at  $18.90. 

(17)  A  bankrupt  whose  debts  amount  to  $250216  pays 
29  eta.  in  the  dollar ;  what  are  his  effects  worth  ? 

(18)  A  gentleman's  gross  income  is  $12816,  his  rates  and 
taxes  amount  to  25  ots.  m  the  $,  find  his  net  income. 

(19)  V/hat  will  be  the  loss  on  a  debt  of  £4970,  if  a  divi- 

deiulof  8«.  lOK  Jntli®^  ^OP*^**^  ,      ,       *     ,.      ^ 

(20)  What  will  be  the  total  cost  of  83J  yds.  of  calico  % 

1 1 1^^/.  per  yd.,  of  57|  yds.  of  flannel  @  1«.  lOd.  a  yd.,  and  of 
118  yds.  of  ribbon  @  9K  a  yd.  t 

COMPOUND  PRACTICE. 

123  m  this  case  the  given  number  is  not  wholly  expressed 
in  the  same  denomination  aa  the  unit  whose  value  is  given : 
as  for  imstance,  1  cwt.  2  qrs.,  14  lbs.  at  $10.24  per  cwt. 

The  Rule  for  Compound  Pract'm  Ivill  be  easily  shewn  from 
the  following  examples. 

Ex.  1.    Find  the  value  of  60  cwt.,  ?  qts.,  5  lbs.  of  sugar  % 

$8.50  per  cwt.  ,    .    .i     *  n      • 

The  method  of  working  such  an  example  is  the  following : 

The  value  of  1  cwt.  of  sugar  being  $8.50 ;  ^^ ,  ^  ^ 

.  •.  value  of  60  cwt.  =  ($8.50  x  60)  «  $510.00 

2  qrs.  =  i  (value  of  1  cwt.) 

«  i  ($8.60) 

1  qr.  »  i  (value  of  2  qrs.) 

=  \  ($4.25) 

5  lbs.  »  {  (value  of  1  qr.) 

«i($2.12i) 

Therefcre  adding  np  the  vertical  columna, 
value  of  60  cwt.  3  qrs.,  5  lbs. 
The  cpewition  is  usually  written  thus : 


$4.25 

»     $2.12| 

-:  $516.80 


2  qt^i.  »  i  cwt. 


J  qr.  -  I  of  2  qn. 
5  Iba.  -"  I  of  1  qr. 


$8.50 
10 


85.00 
6 


ss  value  of  1  cwt. 
»  value  of  10  cwt. 


610.00    =  value  of  60  cwt. 

4.25    =  value  of  Z  qrs. 

2.124  =  value  of  1  or. 
.421  =  value  of  6  lbs. 
$616.80  =  value  of  60  cwt.,  3  qrs.,  5  lbs. 


ARITHMETIC. 
value  of  319  cwt.,  3  qn.,  16  lbs.,  »^  ^^-^ 


A 
2 


12 


d. 

6 

10 


=  value  of  1  cwt. 


subtracting 


1  qr.  =  i  of  2  qrs. 
14  11)8.  =  i  of  1  qr. 

2  1U.=  ^of  Ulbs. 


26  .     6  . 

0 

4 

\05  .     0  . 

0 

8 

840  .     0  . 
2  .  12  . 

0 
6 

837 
1 
0 
0 
0 


7 
6 
13 
6 
0 


£839  .  14 


=  value  of  10  cwt. 

=  value  of  40  cwt. 

=  value  of  320  cwt. 
=  value  of  1  cwt. 

6    =  value  of  319  cwt, 
3    =  value  of  2  qrs. 
1^  =  value  of  1  qr. 
61  =  value  of  14  lbs. 
llj  =  value  of  2  lbs. 

4J  =  value  of  319  cwt., 
3  qrs.,  16  lbs. 


E1.LXIX. 
>ind  the  value  of 

(1 )  65  bus.,  25  lbs.  wheat  @  $1 .20  per  bushel 

(2)  16  cwt.,  2  qrs.,  20  lbs.  of  sugar  @  10  cts.  per  lb. 
'     (3)    96  ac,  2  ro.,  10  per.  at  $16.50  per  ac. 

(4)  2  ibs.,  8  oz.,  13  dwt.  at  7s.  Id.  per  oz. 

(5)  15  yds.,  2  ft.,  7  in.  at  12«.  6ti.  per  yd. 

(6)  2a  sq.  yds.,  7  ft.,  110  in.  at  £1.  7«.  per  sq.  ft. 

(7)  11  mis.,  3  fur.,  55  yds.,  at  $11000  per  mile. 

(8)  What  is  the  value  of  5  tubs  of  butter,  each  of  2  of 
them  containing  67i  lbs.,  and  each  of  the  rest  73^  lbs.,  at 
$25  per  cwt.? 

(9)  What  will  3460  ft.  of  timber  cost  at  $5  per  100  ft.  ? 

(10)  What  will  24650  bricks  cost  at  $4  per  1000? 

(11)  What  will  4G590  ft.  lumber  cost  at  $10.25  per  1000  ft.  ? 
Find  the  amount  of  each  of  the  following  bills  : , 


{IZ) 


•*     vli 


iJi^  t   M      VVt<3»     *XCSi£-H2^S 


6.^i  cts.  a  yd.,  96^r  yds.  sheeting  at  70i  cts.  a  yd.,  104|  yds 
of  Holland  at  32  J  cts.  a  yd.,  12§  yds.  of  ribbon  at  17i  cts.  a  yd, 
(13)    2511  ll»-  of  beef  at  12^  ota.  a  lb.,  19}|  veal  at  11  cts. 


!l 
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a  lb.,  35i  lbs.  of  pork  at  8^  ots.  alb.,  17 ^  Ibi.  lamb  at  6^  eta 
alb. 

(14)  17  J  lbs.  crushed  suffar  at  12^  cts.  a  lb. ,  18|  lbs.  cheese 
at  17  J  cts.  a  lb.,  5,*g  lbs.  of  tea  at  75  eta.  a  lb.,  lOf  lbs.  coiTis- 
at  40  cts.  a  lb.,  7|  lbs.  honey  at  25  cts.  a  lb.   . 

Note  1.  The  scholar  should  bring  the  last  three  questions 
in  the  form  of  a  bill,  to  the  master. 

INTEREST.  ^ 

124.  Interest  (Int.)  is  the  sum  of  money  paid  for  the 
loan  or  use  of  some  other  sura  of  money,  lent  for  a  certain 
time  at  a  fixed  rate  ;  generally  at  so  much  for  each  |100  for 
one  year. 

The  money  lent  is  called  the  Principal. 

The  int.  of  $100  for  a  year  is  called  the  Rate  per  Cent. 

The  principal  +  the  interest  is  called  the  Amount. 

Interest  is  divided  into  Simple  and  Compound  When  in- 
terest is  reckoned  only  on  the  principal  or  sum  lent,  it  iH 
Simple  Interest. 

When  the  interest  at  the  end  of  the  first  period,  instead 
of  being  paid  by  the  borrower,  is  retained  by  him  and  added 
as  principal  to  the  former  principal,  interest  being  calculated 
on  the  new  principal  for  the  next  period,  and  this  interest 
again,  instead  of  being  paid,  is  retamed  and  added  on  to  the 
last  principal  for  a  new  principal,  and  so  on ;  it  is  Compound 

1NTERE3T, 

SIMPLE  INTEREST. 

125.  To  find  the  interest  qf  a  given  sum  of  money  at  a  given 
rate  per  cent,  for  a  year. 

Rule.  Multiply  the  principal  by  the  rate  per  cent.,  and 
divide  the  product  by  100. 

Note  2.  The  int.  for  any  given  number  of  years  will  be 
found  by  multiplying  the  int.  for  1  year,  by  the  number  of 
years  ;  and  the  mt.  for  any  part  of  a  year  may  be  found  from 
the  int.  for  1  year,  by  Practice,  or  by  the  Rule  of  Three. 

Note  S.  If  the  interest  has  to  be  calculated  from  one  given 
day  to  another,  as  for  instance  from  the  30th  of  Jan.  to  the 
7th  of  Feb.,  the  30th  of  Jan.  must  be  left  out  in  the  calcJila- 
tion,  and  the  7th  of  Feb.  must  be  taken  into  account,  for  the 
borrower  will  not  have  had  the  use  oi  the  money  for  one 
day  till  the  31st  of  Jan. 

Note  4,    If  the  amount  be  required,  th**  int.  has  first  to  be 


■^ 


«k  i> 


l-t' 


t 
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fonnd  for  the  given  time,  and  the  prindpftl  h»s  then  to  be 
added  to  it. 

Ex.  1.  Find  the  simple  int.  of  $250  for  one  year,  at  9  per 
cent,  per  annum. 

By  tlie  Rule,  or  by  the  Rule  of  Three. 

$250  $100  :  $260  ;:  $9  :  Int.  req*.,  ^ 

9 

Cnn  XA  250  X  9 

Ex.  2.  Find  the  amount  of  £1376.  lU  3./.  at  4 J  per  cent, 
from  Apr.  6  to  Aug.  30. 

1376  .  11  .  3  nSTB  .  11  .  .^ 

4f  3 

6506".     5  .  0"  4)4129  .  13  .  9  i 

1032  .     8  .  5^  £1032  .     8  .  5^  \ 

£65  38  .  13  .  5i 

20 
"«. y-73"  .*.  Int  for  1  yr.  =£65.  7^.  8-8125(Z. 

12 

d.  8-8125  since  B^d.  =  5-25<l. 

No.  of  days  from  Apr.  6  to  Aug.  30=24  +  31  +  30  +  31  +  30 
SB  146; 

.-.  365  days  :  146  days  ::  £65.  7«.  8-8i25(Z.  :  int.  req«, 

or  6  :  2  ::  £65.  7«.  8-8125rf.  :  int.  req*. 
.•.  int.  req*.=|  of  £65.  Is.  8-8125rf.=£26.  Ss.  \'l25d.; 
.•.Am*.  =£1376.  lU  3ri. +  £26.38.1-I25<i.=£l402.  148.4125<t 
Note.     Since  £1376.  11«.  3d  =  £1376.5025,  and  4|  =4-75, 

/  1376-5625  X  475  ' 
we  might  have  f  onnd  the  int.  thus  :  int.  =£^  ^^^  ^ 

«  £65*38671875. 

Ex.  LXX. 
Find  the  Simple  Int.  and  also  the  Amt.  of 

(1)  $217.25  for  1  year  at  8  per  cent,  per  ann™. 

(2)  $217.25  for  2  yrs.  at  8  per  cent , 

(d)      ^2/.0<  5  iUl   «J    jri=.   =•-:   s  *»•»•«'»»»  ' 

(4)    $93.50  for  2  yrs.  at  6 

(5f    $75.75for2iyr9at7... 

(6)    £62.  18«.  Oid.  for  3i  yra.  at  8 
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(7)  $1075.75  for  4^  yrs.  at  8  per  cent,  per  ann«, 

(8)  $684  for  5  yrt.  8  mo.,  at  8 

(9)  £75(»0  from  May  5  to  Oct.  26,  at  3| 

(10)  £4865.  Us.  5<i.  from  Jau.  i  to  Aug.  28,  1863,  at  09. . 

(11)  111  what   time  will  $672  at  8  per  cent.   simp,   iut, 
amount  to  $1)94.56? 

(12)  At  what  rate  per  cent.,  aimp.  int.,  will  the  int.  on 
$816  amount  to  .$.116.80  in  6  yrs.  ? 

(13)  What  sum  of  money  will  amount  to  £138.  2«.  6(i.  in 
15  mo.  at  5  per  cent,  per  aun"*.,  simp.  int.  ? 

(14)  If  £1  =  10  tlorin8=  100  cents  =  1000  mills,  find  the 
gimp.  iut.  on  £578.  3  U.  I  c.  2i  m.  for  2i  yrs.  at  2i  per  cunt, 

(15)  At  wliat  rate  per  cent.,  simp,  int.,  will  $2293.75 
double  rtaelf  in  25  yrs.  ? 

COMPOUND  INTEREST. 

12(5.  To  find  the  Compound  Interest  of  a  given  fum  oj 
money  at  a  given  rate  per  cent,  for  any  number  qf  years. 

Rule.  At  the  end  of  each  year  add  the  interest  of  that 
year,  found  by  (Art.  116),  to  the  principal  at  the  beginning 
of  it ;  this  will  be  the  principal  for  the  next  year ;  proceed 
in  the  same  way  as  far  as  may  be  required  by  the  question. 
Add  together  the  interests  so  arising  in  the  several  years, 
and  the  result  vs-ill  be  the  compound  interest  for  the  given 

^^Ex.  1.     Find  the  Comp.  Int.  and  Am*,   of  $600  for  3  yra. 
at  8  per  cent,  per  ann. 


$600 
8_ 

$48.00 
,•.$648 
8_ 

$51.84 
.•.$699.84 
8 


Int.  for  Ut  yr. 
Prin».  for  2ud  yr. 

Int.  for  2nd  yr. 
Prin'.  for  3rd  yr. 


$55-9872      Int.  for  3rd  yr. 
•  Comp*  int.  =$55-9872  +  151.84  +  $48  =  $155-8272. 

^m^  ^600  +  ^lijO 'Q'Zi -^z^^ioo  o^i^. 

Ex.  2.     Find,  working  witi    decimals,  thi  comp.  int. 
am*,  ©f  £690  for  2  yrs.  at  A\  per  cent,  per  ann. 


Am 


and 


iRITIIMETKX 


£ 
€\rm    4  5 

2700 
£31 -050  =  Int.  foT  Ut  jr, 
£H'JO 

£72 1  050  =  Prill*,  for  2ii(  I  yv. 
4^6 

360525 
288420 

£.12-44725  an  Int.  for  2nd  yr. 
£721  -05 
£753*49725  =r  Prin',  for  3id  yr.  or  amount  roq*» 

20  I 

9  •94500a.  ^ 

12 

11 -3404/. 
4_ 

1-367.  .'.am*.  =  £753.  9s.  lljri.  nearly,  and 
Int.  =£763.  9«.  11^,  nearly  -  £600  =  £63.  9a.  Hid.  nearly. 

Note  1.  It  is  customary,  if  the  comp*.  int.  be  required  for 
any  number  of  entire  yra.  and  a  part  of  a  yr.  (for  mstanoe 
for  5 J  yrs.)  to  find  the  comp*.  int.  for  the  6th  jt.,  and  then 
take  Iths  of  the  last  int.  for  the  fths  of  the  6th  yr. 

Note  g.  If  the  int.  be  payable  half-yearly  or  quarterly,  it 
is  clear  that  the  comp<».  int.  of  a  given  sum  for  a  given  time 
will  be  greater  as  the  length  of  each  given  period  is  loss  ; 
the  simp.  iut.  will  not  be  affected  by  the  length  of  each 
period. 

Ex.  LXXI. 

Find  the  Compound  Int.  and  Ari».  of 

(1)  $800  for  2  yra.  at  7  per  cent,  per  annum. 

(2)  $742  for  3  yrs.  at  8 

(3)  $oQ0  for  5  yrs.  at  10 

ii\    •oAQ  *...-  1 1  iriKi  af  «  HRid  QuarteH  V. 

(5)  $610  for  2  yrs.  at  8   paid  half-yearly. 

(6)  $1000foT3  yri.  at  7 paid  half-yearly. 


..t? 
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Ill 


t  roq*» 


rly,  and 
,  nearly. 

lired  for 
instance 
jid  tlien 

ierly,  it 
r&Q.  time 

is  loss  ; 

of  each 


uarterly. 
If-yearly. 
If-yearly. 


(7)  Find  the  difference  between  the  Amount!  at  limp. 
and  corap.  int.  of  (1)  Jt:>i80  for  2  vt.  at  3^  p«r  cent.  {;!) 
£1431.  hi.  for  three  yn.  at  4  per  oe^  v 

,    PRESENT  WORTH  AND  DISCOUNT. 

127.  A  owes  B  |r>00,  which  is  to  be  paid  at  the  end  of  9 
months  from  the  prciiei  t  time  ;  it  is  clear  that,  if  the  debt  l>o 
paid  at  once  (int.  l>eiug  reckoned,  we  will  8up[K)8e,  at  8  per 
cent,  per  annum),  D  ought  to  receive  a  less  sum  of  money 
than  $500 ;  in  fact  such  a  sum  of  money  as  will,  being  now 
put  out  at  8  per  cent,  int.,  amounts  to  $500  at  the  end  of  9 
months.  The  sum  which  B  ought  to  receive  now  Ib  called 
the  Present  Worth  of  the  $500,  due  9  months  hence,  and  the 
sum  to  be  deducted  from  the  $500,  in  consequence  of  immedi- 
ate payment,  which  is  in  fact  the  int.  of  the  Present  Woi*th, 
is  called  the  Discount  of  the  $500  paid  9  months  before  it  is 
due  ;  hence, 

Prbsknt  Worth  is  the  actual  worth  at  the  present  time 
of  a  sum  ol  money  due  some  time  hence,  at  a  given  rate  of 
interest. 

Discount  of  a  sum  of  money  is  the  interest  of  the  Present 
Worth  of  that  sum,  calculated  from  the  present  time  to  the 
time  when  the  sum  would  be  properly  payable. 

.'.  Disc*.  =  given  sum  lu9  its  r.  Worth,  and  P.  Worth  s=a 
given  sum  Um  its  Disc*. 

PRESENT  WORTH. 

128.  RuLB.  Find  the  interest  of  $100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  ; 

$100  -4-  its  interest  for  the  given  time  at  the  given  rate  x>er 
cent.  :  given  sum  ::  $100  :  present  worth  required, 

Ex.  1.     Find  the  present  worth  of   $676|  due  6  months 
hence,  at  8  per  cent,  per  annum. 
liy  the  Paile, 

Int.  on  $100  for  6  mo.  at  8  per  cent.  =  $4. 
.-.  $104  :  $676  ::  $100  :  P.  Worth  req*. 

670  X  100 

henc«  P.  Worth  req*.  =$ =$650. 

104 

Reason.  $100  is  the  P.  Worth  of  $104,  due  6  mo.  hence, 
,'.  we  have  the  above  statement  by  the  Rule  of  i'hree. 

Ex.  2.  Find  the  present  worth  of  £275.  6«.  8c2.  due  15 
months  huuce  at  4  per  cent  per  annum. 


I 
* 

;4| 


1. 


\Z2 


ARITHMETIC. 


15 


Int.  of  £100  for  15  mo.  at  4  per  cent.=—  of  £4  =  £5. 

.-.  £105  :  £275i  ::  £100  :  P.  Worth  req*. 

275  i  X  100 
.•.P.  Worthreq*.r=£- 


105 


=  £262.  4«.  5id.  nearly. 


DISCOUNT. 

129.  flTTLB.  Find  the  interest  of  $100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  : 

$100.  +  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  interest  of  $100  for  the  given  time  at  the 
given  rate  per  cent.  :  discount  required. 

Ex.  1.  Find  the  discount  of  $250.75  due  17  months  hence 
at  8  per  cent  per  annum,  simple  interest.  , 

By  the  Rule,  \ 

17  , 

Int.  of  $100  for  17  mo.  at  8  per  cent.  =*=  --  of  $8  =  $r  \.^ 

1  ^ 

.-.  $11U  :  $250f  ::  $1  li  :  disc*,  req*. 

250|  X  lis  ^^^  .«,« 
.-.  disc*,  req*.  =  $ ^-— -^  =  $25.40?^ 

Reason,  $11 J  it  the  interest  on  $100  or  the  discount  on 
$llli  for  17  mo.  at  8  per  cent.,  .•.  we  have  the  above  state- 
ment  by  the  Rule  of  Three. 

130.  In  the  discharge  of  a  tradesman's  bill  before  it  has  be- 
come due,  it  is  usual  to  deduct  interest  instead  of  discount ; 
thus,  if  B  contracts  with  A  a  debt  of  $100,  A  giving  12 
months'  credit,  it  is  usual,  if  the  interest  of  money  be  reckoned 
at  8  per  cent,  per  annum,  and  the  bill  be  discharged  at  once, 
for  A  to  throw  off  $8,  or  for  A  to  receive  $92  instead  of  $100  ; 
but  if  A  were  to  put  out  the  $92  at  8  per  cent,  interest  for  12 
months  it  will  not  amount  to  $100 ;  therefore  such  a  pro- 
ceeding is  to  the  advantage  of  B  :  the  sum  of  money  which 
in  strictness  ought  to  have  been  deducted,  was  not  $8,  the 
interest  on  the  whole  debt,  but  $7.36,  the  interest  on  the 
present  worth  of  the  debt,  i.  e.  the  discount. 

i??l  Bankers  and  Merchants  in  discounting  bills  calculate 
interest,  instead  of  discount,  on  the  sum  drawn  for  in  the  bill, 
from  the  time  of  their  discounting  it  to  the  time  when  it  be- 
comes  due,  adding  thkee  days  of  orace,  which  days  are 
usually  allowed  afti*-  *hB  time  a  bill  i«  nominally  due,  be- 
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early. 


rcD  time 

rate  per 
le  at  the 

hs  hence 


n'i.i 


count  on 
ve  statc> 

t  has  be- 
iiscount ; 
iving  1 2 
reckoned 
,  at  once, 
of  $100 ; 
5st  for  12 
h  a  pro- 
jy  which 
;  $8,  the 
it  on  the 

calculate 
I  the  bill, 
len  it  be- 
days  are 
■  due,  be. 


fore  it  Ib  leoallt  due.    When  a  bill  Ui  payable  on  demand, 
the  days  of  grace  are  not  allowed. 

If  a  bill,  without  the  days  of  grace,  should  appear  to  be 
due  on  the  31st  of  any  month  which  contams  less  than  ^l 
days,  the  last  day  of  that  month,  and  not  the  first  day  of  the 
next  is  considered  as  the  day  on  which  the  bill  is  due.  Thus 
a  bill  drawn  on  the  Slst  of  Oct.  at  4  months,  would  be  really 
due,  adding  in  the  days  of  grace,  on  the  3rd  a  March.  Bills 
which  faU  due  on  a  Sunday,  are  paid  on  the  previous  Satur- 

*Ex     A  bill  of  £1000  is  drawn  on  Feb.  16th,  1864,  at  7 
months*  date  :  it  is  discounted  on  the  8th  day  of  July  at  5  per 
cent.     What,  does  the  banker  gain  by  the  transaction  ? 
The  bill  is  Icnally  due  on  Sept.  19 ;  from  July  8  to  Sept. 

19  are  73  days.  ^  t  _  ^a    i«  i  ji 

Int.    of  £1000  for  7§  days  =  £10.     Disc*.  =£9.   ISJia., 

.'.  banker's  gain  =  £10  -  £9.  I8i^is.  =  IjVi*. 
^  Ex.  LXXIL 

Find  the  present  worth  of  .        •  4. 

(1)  $216  due  1  yr.  hence  at  $  per  ct.  per  ann.  simp.  mt. 

(2)  $968         3yr 7 

(3)  $1236        .6  mo 6 

(4)  $225.25     9  mo 10 

(5)  $1057.50 2^  yrs 7 

(6)  £161.  13s.  ^\d,  7|yfs 3^ - ; 

(7)  £193.  17s.  4Jd.  19  mo 5 

(8)  £458.  8s.  ^\d,    31  days 5 

Find  the  Discount  on  .        •  1. 

(9)  $217         due  3  yrs.  hence  at  8  per  ct.  per  ann.  simp.  mt. 

(10)  $22100    ....  Hyrs. 7 

(11)  $2000     ....  6  mo 10 

(12)  $1750     9  mo 8 •  •  •• 

(13)  £345.  16s.  3d  86  days 4 • 

{\A\     What  is  the  difference  between  the  true  and  mer- 

cantile  discount  on  £549  for  32  days  at  6  per  cent,  per  an- 


nurii : 


(15>  A  bill  for  £450  drawn  ISIarch  3,  at  9  mo.  date,  is  dis- 
counted  by  a  bank«  on  Oct.  22  at  6  per  cent.  Fmd  his 
protit. 


Ijl 

'if 


,1^ 
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(16)  From  a  bill  of  £3.  11«.  %d.  due  18  mo.  hence,  • 
tradesmau  deducts  5«.  ;  ^hich  ia  the  rate  per  ceut.  at 
which  the  true  discount  ia  calculated  T 


132. 


STOCKS. 
If  the  6  per  cent.   "Dominion  of  Canada"  stock  ne 


quoted  in  the  money  market  at  105j^,  the  meaning  is,  that  for 
$105^  of  money  a  man  can  purchase  $100  of  such  stock, 
for  which  he  will  receive  a  document  which  will  entitle  him 
to  half-yearly  payments  of  Interest  or  Dividends,  as  they  are 
called,  from  the  Government  of  the  country,  at  the  rate  of 
6  per  cent,  per  annum  on  the  stock  held  by  him,  until  the 
Government  cliDose  to  pay  oflFthe  debt. 

Similarly,  if  shares  m  any  trading  company,  which  were 
originally  fixed  at  any  given  amount,  say  $100  each,  be  ad- 
vertised in  the  share-market  at  86,  the  meaning  is,  that  for 
$S6  of  money  one  share  can  be  obtained,  and  the  holder  of 
such  share  will  receive  a  dividend  at  the  end  of  each  half- 
year  upon  the  $100  share  according  to  the  state  of  the  iiulft- 
ces  of  the  company. 

Stock  may  therefore  be  defined  to  be  the  capital  of  tradirg 
companies ;  or  to  be  the  money  borrowed  by  our  or  any 
other  Government,  at  so  much  per  cent.,  to  defray  the  ex- 
penses of  the  nation. 

The  amount  of  debt  owing  by  the  Government  is  called 
the  National  Debt,  or  the  Funds.  The  Government  re- 
serves to  itself  the  option  of  paying  off  the  principal  or  debt 
at  any  future  time,  pledging  itself  however  to  pay  the  in- 
terest on  it  regularly  at  fixed  periods  ih  the  mean  time. 

From  a  variety  of  causes  the  price  of  stock  is  continually 
varying.  A  fundholder  can  at  any  time  sell  his  stock,  and 
BO  convert  it  into  money,  and  it  will  depend  upon  the  price 
at  which  he  disposes  of  it  as  compared  with  the  price  at 
which  he  bougbt  it,  whether  he  will  gain  one  lose  by  the 
transaction. 

Note  1.  Purchases  or  ^sales  of  stock  are  made  through 
Brokers,  who  generally  charge  $|,  or  12^  cts.  per  cent,  upon 
the  stock  bou^t  or  sold :  so  that,  when  stock  is  bought  hy 
any  party,  every  $100  stock  costs  that  party  $|  more  than 

sr£SV    ii-2STi  ;rs-w~  j-"2  i'w'^J      ^"i      V££.'-r     ST  I.*"-*"-- •*-    ;      ^rss*."        T-  •rr.-'^s      »j^'"_^".-'a7f-      SK?    scTT-rj'r.     vrr*-' 

seller  gets  $|  less  for  every  $100  stock  sold  than  the  market- 
price.  V 
Thus,  the  actual  cost  of  $100  stock  in  the  3  p«^r  cents  at 
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94 1,   is  ^(94|  +  |),   or  ^94 1.     The   actnal   Rnm  received  for 
$100  stock  in  the  3  per  cents,  at  94 J,  is  $(94^  —  i),  or  $94. 

Unless  the  brokerage  il  mentioned,  it  need  not  be  noticed 
in  working  examples  in  stocks. 

Note.  When  $100  stock  costs  $100  in  money,  the  stock 
is  said  to  be  at  par ;  when  $100  stock  coats  more  than  $100 
in  money,  the  stock  is  said  to  be  at  a  premium ;  when  $100 
stock  costs  less  than  $100  money,  the  stock  is  said  to  be  at 
a  discount. 

All  Examples  in  Stocks  depend  on  tJie  principles  of  Propor- 
tion, and  muy  therefore  be  worked  by  the  Rule  of  Three. 

Ex.  1.  What  sum  of  money  will  purchase  ^2600  6  per 
cent,  stock  at  93  ? 

<^^(^f^  pfooV  M"^  coR»s  $93  in  money  ; 
.«.  $100  St. :  £2600  st   : :  $93 :  req*.  sum ; 

'2600X93      ^„^,„ 
.-.  rcq<*.  sum  =  ~~yod —  —  $2418. 

Ex.  2.    Find  the  cost  of  £2353  3  per  cent.  Consols  at  90| 
brokerage  being  |  per  cent, 
tf^  £100  St.  costs  £(90|  +  |),  or  90^  ; 

.«.  £100  St.  :  £2353  st.  : :  £90^  :  req«*.  cost; 
2353  x90i       ««,„^  ^     „,, 
.-.  reqd.  cost  =  £ — ioO~~^  ^  ^^^^^'  ^**  ^     *^' 
Ex.  3.    A  person   who  has  $10000   Bank  stock,  sells  out 
when  it  is  at  35  per  cent,  premium ;  what  amount  of  money 
does  ho  receive,  brokerage  being  ^  per  cent.  ? 


$100  St.  sells  for  $ 


(l35-|). 


or  $1345  money ; 


.•.  $100  St. :  £10000  st.  : :  $134| :  req*.  am*,  of  money ; 

10000x1341 
.'.  roq"*.  am*.  ==  $ jqq =  $13487.^0. 

Ex.  4.  What  incomes  will  $5500  at  7  per  cent,  stock,  and 
$5500  invested  in  the  7  per  cent,  stock  at  102|,  respccti\eJy 
produce  ? 

1st,  since  fc.nry  $100  stock  gives  $7  int.  ;  .*.  income  from 

5500  X  7 
$5500  of  7  per  cent,  stock  =  $     ^^^^      =  $385. 

2nd,  since  $100  stock,  which  gives  $7  int.,  costs  $102| ; 
.'.  every  $102§  give  $7  int. ; 

.    ftin02.  .  ftt^nOn  •  •  ft?  ri^nfi   inftnirift  ? 

,5500  X  7 


•  t 


req<*.  income  =  $ 


102| 


$375. 


'   » 


4\ 


■imi 


-I     ■fS 


150 


AKtlUMETW, 


y.x.  5.  One  person  buys  £500  Consols  at  90 J  and  sella  out 
at  98  ;  another  invests  £500  lu  Consols  at  90^  a."id  sells  out 
at  93  ;  what  sum  of  money  does  each  gain  ? 

1st  man  gains  £(93—90^),  or  £2i,  on  every  £100  stock  ; 

.-.  his  whole  gain  =  £(2§  X  5)  =£13.  6«.  8(i. 
2d  man  gains  £25  on  every  £100  stock,  i.  c.  on  every  £90 J 
of  his  money  which  he  invests  : 

•.  £90J  :  £500  ::  £2§  :  whole  gain ; 

500  X  25 

,  •.  whole  gain  =  £ =  £14.  15«.  2ld. ,  nearly. 

90J 

Ex.  6.  A  person  invested  some  money  in  the  3  per  cent. 
Consols  when  they  were  at  90,  and  some  money  when  they 
were  at  80 ;  find  the  rate  of  interest  he  obtained  in  each  case, 
and  the  advantage  per  cent,  of  the  second  purchase  over  the 

first. 

£90  :  £100  ::  £3  :  rate  per  cent,  in  lat  case,  » 

£80  :  £100  ::  £3  :  rate  per  cent,  in  2d  case, 

100X3       ^^  a     o^      ^ 
,*.  fate  per  cent,  in  1st  case  =  £ — -- —  =  £3.  d«.  8a,; 

2nd....2=£( !=£3.  15«; 

\       80       / 

,'.  advantage  =  £3.  i5«. — £3.  6«.  Set.  =8«.  Ad. 

Ex.  7.  A  person  invests  £1037.  10«.  in  the  3  per  cents,  at 
aS;  the  funds  rise  1  per  cent.;  he  then  transfers  his  capital 
t )  the  4  per  cents  at  96  :  find  the  alteration  in  his  income. 

£83  :  £1037.  10«.  ::  £100  :  quantity  of  3  per  cent,  st.; 

1037^X100 
.  •.  quantity  of  3  per  cent  at.  bought  =  £ — =  £1250. 

The  funds  have  risen  1  per  cent,  therefore  to  transfer  £1250 
Btock  from  the  funds  at  84  to  the  funds  at  96, 

£96  :  £84  ::  £1250  stock  :  quantity  of  4  per  cent,  stock, 
(since  the  higher  the  price  of  the  stock  the  leas  will  be  the 

amount  purchased); 

1250X84      ^    ^ 
•,  quantity  of  4  per  cent.  8tock  =  £ -^ =£1093. 15«. 


96 


1250  X  3 


1st  income 


2nd  Income  =»£ 
alteration  in  income 


100 
10931  X  4 


£.J4.  VJ9, 


100 

£4:1 


£43.  15«.; 
i5*._4iJA7   iO«. 


€6  S. 
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Ex.  LXXIIt 

(1)    Find  .mount  of  Bank  of   Montreal  •t"''^  P";"^''"* 
by  investing  $0-27.25  at  126J,  the  .took  yielding  8  i.er  cenU, 

P^'orXnk^orToronto  .took  being  at  102i.  how  much  can 

*",r"F^fthrvS'of  $1556  Royal  Canadian  Bank  .tock 

"'m  Royal  Canadian  Bank  .tock  being  at  1  percent  d.V 
count.  I  kvest  $525.50 ;  find  my  income  therefrom ,  the 
Bank's  dividends  being  7  per  cent,  per  amium.    

(5)    Montreal  Bank  stock  being  at  l2oi  and  paying  yearly 
dividends  of  7i  per  cent. ;  how  much  """^g'^'^Xv^" 
vested  in  order  to  secure  an  annnal  mcome  of  $900,  aUowmg 
i  per  cent,  for  brokerage  J  .  j^ 

(6>    Unoer    Canada    Bank  bills   are  at  65;    how   mucn 
money  cTld  a  person  obtain  for  $2140  of  such  Bank  bills  ! 
money  coui       v  ^  £666.  8..  4d.  in  the  3  per  cents,  at 

90!  \li  wharSalf-yrrly  interest  will  he  obtain  after  deduct- 
^l'^\n^tTof4d.in  the  £t    (2)  What  rate  per  cent. 

-^l^'^V^'rlu^'Zr^^'^^nr.  does  .  pe-n  receive 
for  hi.  m-mey,  So  invest,  in  Bank  of  Montreal  stock  at 
136  r«.e  SyieWi-g  half-yearly  dividends  of  4  per  cent? 

m''\  T^roVrm^r'la^k":?  Z:ntrt'ock\M0,4l 
hlu-yetly  dWdtUti^  4'':nd  3i  per  cent,  respectively^ 

(10^  If  a  person  lay  out  £4650  in  the  3i  per  cents,  when 
thiy  ire  at  7*^^"^"*  <!««<'»»*.  '»'»*  will  be  L.  loss  of  prop- 
^''y  ^y  »]?V™we^S*o^Va::i^'£29000  .tock.  from  the 
Si'pil  cent..T^  tT  the  3  per  cent.,  at  90g,  what  difference 

7;!.t  •  A^eAon  ^J«r$i^  ta  B«ik  of  Toronto  .tock  at 
■  1 15,  shortl^J  afterward,  he  .ell.  when  the  .tock  rose  to  123. 

'^  U3)"'lf  te'  3  per  cents,  are  at  95,  and  Government  offer 

to  receive  tenders'for  a  loan  of  ^SOISO**',  *'«' J?';;^!' '"tjf^ 

ceiv.  five  million,  in  the  3  per  cent..,  to^^*^"  T'*'' »  ""'^ 

.am  in  the  3i  per  cents. ;  what  .urn  in  the  3i  per  cent^ 

ouubt  the  lender  to  accept? 

'  fu)    A  man  mU.  out  of  the  SJ  per  cenis 

alize.  £18700:  ii  he  invest  one-fifth  of  the  j 
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per  cents,  at  96,  and  the  remainder  in  the  3  per  cents,  at  9()  | 
nud  the  alteration  in  his  income. 

(15)  A  person  invests  £5460  in  the  3  per  cents,  at  91;  ha 
sells  out  £2000  stock  when  they  have  risen  to  9:H,  and  tlie 
remainder  when  they  have  fallen  to  85 ;  he  then  invests  the 
produce  in  the  4^  per  cents,  at  102.  What  is  the  diiference 
m  his  income  7 

(16)  A  person  has  an  income  of  £350  from  money  in* 
vested  in  tne  new  3  per  cents.,  he  sells  out  at  871,  and  in- 
vests in  the  India  5  per  cents,  at  104|.  How  will  his  inoom« 
bs  affected,  |th  per  cent,  being  allowed  for  brokerage  7 

APPLICATIONS  OP  THE  TERM  "  PER  CENT." 

133.  There  are  many  other  cases  in  which  the  term  Per 
Cent,  occurs  besides  those  already  mentioned  ;  we  will  men- 
1^ion  certain  cases,  and  give  examples-  in  each  by  way  of 
illustration.  ■  '  \ 

CoMMiSHioir  is  the  sum  of  money  which  a  merchaiit 
charges  for  buying  or  selling  goods  for  another. 

Brokerage  is  of  the  same  nature  as  Commission,  but  has 
relation  to  money  transactions,  rather  than  dealing  in  goods 
or  merchandise. 

Insurance  is  a  contract,  by  which  one  party,  on  boing 
paid  a  certain  sum  or  Premium  by  another  party  on  property, 
which  is  subject  to  risk,  undertakes,  in  case  of  loss,  to  make 
good  to  the  owner  the  value  of  that  property.  The  docu- 
ment which  expresses  the  contract  ia  called  the  Policy  qf  In- 
surance, 

LllB  AasuRlNCB  If  a  contract  for  the  payment  of  a  cer- 
tain sum  of  money  on  the  death  of  a  person,  in  considera- 
taou  of  an  annual  premium  to  be  contmued  during  the  life 
of  lAe  Aasured,  or  for  ft  certain  number  of  years. 

QBestions  on  Commission,  Brokerage,  and  Insuranoe, 
these  charges  being  usually  made  at  so  much  per  cent., 
amovnt  to  the  same  thing  as  finding  the  interest  on  a  given 
9um  of  money  at  a  given  rate  for  1  yr.,  a^d  mav  therefore 
be  worked  by  the  Rulo  for  Simple  Int  or  by  the  Rule  of 
Three. 

Ejc  1.  What  is  the  brokerage  o&  tha  purohase  of  $4300 
6  per  cents,  stock  at  h  por  oont.  ? 
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Fx.  2.     What  is  the  preminm  on  a  policy  of  insurance  for 
£9(j-.'G.  11 H.  3(/.,  at  £2.  Vis.  percent.? 

£1U0  :  £9026.  11«.  3c/.  ::  £2.  12«.  :  premium  rcq*. 
.-.  premium  req*.  =  £Q626,»g  x_2j  ^-^250.  6«.  9fc/. 

Ex.  3.     What  is  the  annual  cost  of  insuring  property  to 
the  amount  of  $1600,  the  premium  being  $1.50  per  cent.? 

$100  :  1600"  1.50  :ann».  cost;  .'.ann'.  cost^$1.50X  16=$24. 

134.     All  questions  which  relate  to  gain  or  loss  in  mer- 
cantile transactions  fall  under  the  head  of  Profit  and  Loss. 
Tradesmen  measure  their  Protit  or  Loss  by  the    actual 
amount  gained  or  lost,  or  by  the  amount  gained  or  lost  on 
every  $100  of  the  capital  they  invest. 

Ex.  4.     If  tea  be  bought  at  84  cts.  per  lb.,  and  sold  at  93  cts. 
per  lb.,  find  the  gain  per  cent. 

(93  cts.  - 84  cts.)  =  9  cts. ;  .  *.  gain  on  84  cts.  =  9  cti. 
.*.  84  cts.  :  $100  ::  9  cts.  :  gain  per  cent. ; 

.-.  gain  per  cent.  -  ^2^  cts.  =  $10.71 1. 

Ex.  5.    If  tea  be  bought  at  93  cts.  per  lb.  and  Bold  at  84 
cts.  per  lb.,  find  the  loss  per  cent. 

In  this  case  9  cts.  is  lost  on  93  cts., 

.*.  93  cts.  :  $100  ::  9  cts. :  loss  per  cent, 
whence  loss  per  cent. = $9,671  f. 

Ex.  6.    By  selling  cheese  at  £3.  13<».  M.  a  cwt.  a  grooer 
realized  a  profit  of  22J  per  cent.,  what  did  it  cost  him  per  cwt.  ? 

lie  sells  cheese  for  which  he  gave  £100  for  £122 1^, 

.-.  £122i  :  £3.  13«.  6rf.  or  £3U  -  £100  :  prime  cost  per  cwt  ; 

•>2  7    **  IMA 

=  £3. 


/.  prime  cost  per  cwt.  =  £ 


:mx\{)0 


122J 


Ex  7.  By  selling  cheese  at  £3.  13«  6(/.  a  cwt.  a  grocer  lost 
22i  per  cent.,  find  the  prime  cost  of  the  cheese  per  cwt. 

in  this  case  he  sells  cheese,  for  which  he  gave  £100,  for 
(£i00-£22i),  orfor£77i. 

.  •.  £77 i  :  £3H  ::  £100  s  prime  cost  of  cheese  per  cwt. ; 

.-.  prims  cost  per  cwt.  =  £  ?ii^J52  -  £4.  Ua,  IQi^d, 

77i 

Kx.  S.  By  selling  sheep  for  $19  the  selleF  loses  5  per  cent, 
on  his  outlay;  what  would  havo  been  his  loss  or  gain  per 
cent,  if  he  had  sold  the  sheep  for  $23.75  ? 
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Ist.     $95  :  $19  ::  flOO  :  prime  coat  of  sheep, 

.  *.  prime  cost  of  sheep  =  $20. 
2n(l.     $20:  $100::  $3.76:  gain  per  cent.,  if  the  sheep  be 


sold  for  $23.75 


gain  per  cent.  =s  $ 


100  X  3| 

"     20 


=  $18.75. 


This  sum  might  have  been  worked  thus, 
$1!) :  $23|  ::  |95,  t.  «.  what  $100  will  realize  if  the  sheep  be 
sold  for  $19 :  what  $100  will  realize  if  the  sheep  be  sold  for 

^^^^'  95X231 

.-.  $100,  if  sheep  sold  for  $23i  will  realize  $ — ^^^^,  or  $118|  j 

.-.  gain  per  cent.=$118|  — $100  =  $18J  =  $18.75. 
135.  Tables  respecting  the  increase  or  decrease  of  Popu- 
lation, &c.,  are  constructed  with  reference  to  the  increase  or 
decrease  on  every  100  of  such  population  ;  Education  returns 
are  constructed  in  the  same  way ;  and  so  are  other  Statistical 
Tables. 

Ex.  9.  In  1852  the  population  of  the  Coanty  of  Wellington 
was  26796,  in  1861  it  was  49200  ;  find  the  increase  per  cent. 
49200— 26796=22404; .  *. 26796  :  100  ::  22404  :  inor*.  percent. 

2240400   „„  ^^^ 

.  •.  increase  per  cent. =—-——-  =  83  609 per  cent. 

2679o 

Ex   lOT.     Between  the  years  1841  and  1851  the  population 
of  Kngland  increased  14-2  per  cent.     In  1851  it  was  21121290, 
what  was  it  in  1841  ? 
For  every  100  persons  in  1841  there  were  114-2  in  1851 ; 
.-.  114-2  :  21121290  ::  100  :  population  in  1841  ; 

21121290X100       .o.oRHAA 
.  •.  population  in  1841  = -— =  18495000. 

Ex.  11.  If  of  a  regiment  of  750  men,  26  per  cent,  are  in 
hospital,  32  per  cent,  in  trenches,  and  the  rest  in  camp,  how 
many  are  in  hospital,  trenches,  and  camp,  respectively. 

750X26 
100  :  750  ::  26  : no.  in  hosp'. ; . '.  no.  in  hosp>.  =  — — 195. 

750X32 
1  (\n  .  "TKn  ••  92  •  nA.  in  tren*". :.  *.  no.  in  tren".  =  — -rrz — =240. 

.-.  number  in  camp  =  760— (195  +  240)  =  315. 
Ex.  12.     The  percentage  of  children  who  are  learning  to 
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«rritei8  65ina  Bcbool  of  60  chiUren,  and  78  in  another  school 
of  lO,  what  is  the  uerccntage  in  the  two  schools  together! 

lathe  1st  BcLol,                                                60  X  65  __ 
100  :  60  ::  65  :  no.  who  write ; .  '.no.  who  write  — 39. 

In  the  2nd  school, 
100  :  70  ::  78  :  no,  who  write ; .  '.no.  who  write  = 


100 


70X78" 
100 


=  54|. 


.-.  in  A  school  of  130,  there  are  93|  who  write  ; 
.*.  130  :  100  ::  98|  :  percent,  rec^^.  ;  .'.  P^'-cent  req 

100  X  ^'f% 


130 


=  72. 


Ex.  LXXIV. 

(1 )  What  will  be  the  broker's  commission  on  the  purchase 
of  $4300  6  per  cents,  at  90^,  at  I  per  cent.  ? 

(2)  What  is  the  premium  on  a  policy  of  insurance  for 
$9626.55  at  $2.60  per  cent.?  •  *,i^^^  t.      •  • 

(3)  The  commission  on  the  purchase  of  $1560  Dommion 
stock  at  104  amounted  to  $4.60,  what  was  the  rate  per  cent.  ? 

(4)  For  what  sum  would  the  life  of  a  person  aged  23  be 
insured  by  the  annual  payment  of  $45.60,  the  premium  for 
that  age  being  $2.40  per  cent.  ? 

(5)  A  draper  at  Hamilton  buys  25  pieces  of  calico,  each 
containing  36  yds.,  for  £32.  16*.  Zd  )  the  carriage  costs  him 
6s.  Zd. ;  (1)  What  will  he  gam  by  selling  the  calico  at  lO^t/.  a 
yard?    (2)  What  will  he  gain  per  cent.  ? 

(6)  A  merchant  bought  1280  bus.  of  wheat  atx$1.20  a  bu., 
the  expenses  of  carriage,  Ac,  averaged  3|  cts.  a  bu.  ;  he  sold 
the  wheat  at  $1.40  a  bu.  (1)  What  was  his  gain  ?  (2)  \\  hat 
was  his  gain  per  cent.  ?  (3)  At  what  price  a  bu.  should  he 
have  sold  the  wheat  in  order  to  gam  $400  ? 

(7^  (1)  A  man  buys  a  pig  for  6«.  8(/.,  and  sells  it  for  7«.  4<?.; 
find  his  gain  per  cent.  (2)  What  would  have  been  the  loss 
per  centfhad  he  bought  the  pig  at  7a.  4ci.  and  sold  it  at  6* 

(8)  Tea  is  bought  at  $96  per  cwt.,  at  what  price  per  lb. 
must  it  be  sold  te  gain  25  per  cent.  ? 

(9)  Sugar  is  bought  at  $6  per  cwt.,  what  will  be  the  gam 
Der  cent,  if  it  be  sold  al  iO  cts.  per  lb.  ?  , ,      v  u * 

(10)  At  what  price  must  a  yd.  of  cloth  be  sold,  which  cost 
4«.  8(i.,  io  M  to  gain  12i  per  cent. ! 
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(11)  If  a  yd  of  cloth,  sold  at  4».  Sd.,  give  a  proGt  of  12^ 
pur  cent. ;  find  the  prime  cost. 

(12)  A  grocer  buys  40  lbs.  of  tea  at  84  cts. ,  44  lbs  at  93  cts. , 
and  55  lbs.  at  $1.08  ;  and  sells  the  mixture  for  $188.10,  what; 

ia  his  gain  per  cent.  ?  ,     ««  ti.       i.  e 

f  13)  A  grocer  mixes  26  lbs.  of  tea  at  5«.  Zd,  32  lbs.  at  bs. 
1U.,  and  36  lbs.  at  6«.  hi. ;  at  what  rate  per  lb.  must  he  sell  the 
mixture  in  order  to  gain  40  per  cent,  on  his  outlay  T 

(14)  If  I  sell  for  15«.  I  lose  10  per  cent.,  what  must  I  sell  at 
to  gain  10  per  cent.  ? 

(15)  A  person  buys  a  certain  number  of  eggs  and  sells 
them  again  at  such  a  price,  that  11  are  sold  for  thv  money  18 
Oust  him.     Find  his  gain  per  cent. 

(16)  A  boy  sells  another  boy  a  cricket-bat  for  $1  56,  gain- 
ing thereby  30  per  cent.  ;  what  did  it  cost  him  ? 

APPLICATIONS  OF  THE  TERM  "AVERAGE.'* 
136.     Questions  are  often  given,  in  wh  ch  the  term  "Ave- 
rage" occura ;  two  such  examples  will  be  worked  by  way  of 
illustration,  and  others  subjoined  for  practice. 

Ex.  1.  A  gentleman  in  each  of  the  following  years  ex- 
pended  the  foUowing  sums :  in  1845  $650,  in  1846  ^ei75,  m 
1847  $680.  in  1848  $690,  in  1849  $700,  in  1850  $715,  m  1851 
$790.     Find  his  average  yearly  expenditure.  .  vi.  v 

The  object  is  to  find  that  fixed  sum  which  he  might  have 
spent  in  each  of  the  seven  years,  so  that  his  total  expendi- 
ture  in  that  case  might  be  the  same  aa  his  total  exi^nditure 

was  in  the  above  question.  «    j  i.v  *  au    *  *  i 

Adding  the  various  sums  together  we  find  that  the  total 

expenditure  amounted  to  $4900  ;  this  sum  divided  by  7  gives 

1700  as  the  average  yearly  expenditure. 
Ex.  2.     In  a  school  of  27  boys,   1  of  the  boys  is  of  the  age 

of  17  years,  2  of  16,  4  of  15^,  1  of  14|,  2  of  I4i    6  of  UJ,  10 

of  12i,  and  2  of  10 ;  find  the  average  age  of  the  boys. 
The  object  is  to  find,  wkat  must  be  the  age  of  each  boy, 

supposing  all  to  be  of  the  same  age,  that  the  sum  of  their 

ages  may  equal  the  sum  of  the  ages  in  the  question. 

^« n  i^32  -I-  62  +  14J  +  29  +  68|  +  122J  +  20  =  366 

^  »^  ftverage  ags ^^  «>uu  jua.  —^  «#  ""•  *"'b  j •»"»»-'" 

Ex.  LXXV. 
(1)    The  highest  temperature  registerad  ia  tbo  shade  on 
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Monday  ISth  July.  1868.  in  the  following  to^'^^V-T.^*/ 
tawa,  104  ;  Montreal,  96  ;  Toronto,  92  ;  New  York,  9() ;  lU.f- 
falo.  82;  New  Orleans,  81.  Find  their  averagt  Highest 
temperature! 

(2)  On  Sunday  1  spent  no  money,  on  Mond.  |4.25,  on 
Tues.  $6.76,  on  Wed.  $6.60,  on  Thurs.  $7.80,  and  Fnd  $3.50. 
on  Sat.   $5.68;   find  my  average  daUy  expenditure  during 

the  week !  *    •    i.i, 

(3)  The  highest  temperature  registered  in  the  shude  in  thd 
week  ending  on  Midsummer-day,  1865,  in  the  following  towns, 
was  :-Birmin2ham,  87  8  ;  Manchester  87  7  ;  London,  87  «  ; 
Bristol,  86-8  ;  Leeds,  85  0  ;  Salford  84  5 ;  Dublin,  83  8  ;  Ed.n- 
burgh,  78-0;  Liverpool,  77.9;  Glasgow,  77-6.  Find  their 
average  highest  temperature  ? 

(4^  In  a  school,  17  children  average  6  years.;  26,  1\  yrs., 
35,  9i  yrs.;  20,  10  yra.;  and  8  12i  yrs.  Find  the  average 
age  of  all  the  children. 

(5)  The  average  age  of  27  men  is  67  yearn,  that  of  the 
first  eleven  is  53  years,  and  that  of  the  last  eight  69i  years. 
Find  the  average  age  of  the  rest. 

(6)  The  populations  of  3  towns  in  1861  were  31326,  42324. 
aiui  6706  ;  in  186?  the  first  two  had  increased  12,  and  10  per 
cent,  respectively,  and  the  last  |iad  decreased  18  per  cent. ; 
find  the  average  population  of  the  3  towns  m  1861. 

(7)  A  tradesman's  average  annual  gain  ^'O"*.*^®  y*"" 
1853  to  1863,  both  inclusive,  was  £184.  11«- 6^.;  m  185^  he 
lost  £76.  8«.  4d.,  and  in  1864  he  gained  £151.  9s.  lOtZ.  )Vhat 
was  his  average  annual  gain  from  1854  to  1864,  both  mclu- 
si  vet 

DIVISION  INTO  PR0P0RTI6NAL  PARTS. 

137.  To  divide  a  given  number  into  parts,  w?Uch  shall  be 
proportional  to  certain  other  given  numbers. 

This  is  an  application  of  the  Rule  of  Three ;  still  it  may 
be  well  to  state  a  general  Rule,  by  which  such  Ex«.  may  be 
worked. 

Rule.  As  the  sum  of  the  given  parts  :  any  one  of  them  :: 
the  entire  quantity  to  be  divided  :  the  corresponding  part 

This  statement  must  be  repeated  for  each  of  the  parts,  or 
at  all  events  for  all  but  the  last  part,  which  may  eithei  be 
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found  by  the  Fnlo,  or  by  irabtractinn  the  sum  of  the  valuei 
of  the  other  parts  from  the  entire  quantity  to  be  divided. 

Ex.   1.     Divide  40  dollars  among  A,  B,  C,  so  that  their 
shares  may  be  as  7,  11,  and  14  respectively. 
By  the  Rule.     Sum  of  shares  =x  7  +  11  -♦■  14  =  32. 
,-.  32  :  7  ::  $40  :  A's  ah-.;  32  :  11  ::  $40  :  B'b  sh'.j 
whence  ^'s  sh-.  =$8.75,  J'n  8h».  =  $13.75., 
C's  8hV=$40  — $(8.75  +  $13.75)  =  $17.50. 
Ex.  2.     Divide  £45  among  A,  B,  C,  and  D,  so  that  ^4*8 
share  :  B's  share  ::  1  :  2,  ^'s  :  (Ts  ::  3  :  4,  and  Ca  :  D's  ::  4  : 5. 
The  L.  c.  M.,  of  1,  2,  3,  4,  and  5.  is  60, .'.  if  i) has  60 shares, 
C  will  have  ^  of  60,  or  48  ;  B  will  have  |  of  48,  or  36  ;  and 
A  will  have  i  of  36,  or  18. 

.-.  (18  +  36  4-  48  +  60),  or  162  :  18  ::  £45  :  ^'s  sh».; 
whence  ^'s  8h«.  =  £5.     Similarly  J5's  =  £10.  C's=s=£13.  6s. 
Sd.,  and  D's  =  £16.  13«.  4t/. 

FELLOWSHIP  OR  PARTNERSHIP. 
138.     Fellowship  or  Partnership  is  a  method  by  which 
the  respective  gains  or  losses  of  partners  in  any  mercantile 
transactions  are  determined. 

Fellowship  is  divided  into  Simple  and  Compound  Fei,- 
LowsHiP  :  in  the  former,  the.  sums  of  money  put  in  by  the 
several  partners  continue  in  the  business  for  the  same  time ; 
in  the  latter,  for  different  periods ^f  time. 
The  Rule  in  the  last  Art.  applies  for  Simple  FELLOWsnip. 
Ex.  Two  merchants,  A  and  B,  form  a  joint  capital  ;  A 
puts  in  $240,  and  B  $:^r,0;  they  gain  $80.  How  ought  the 
gain  to  be  divided  between  them  ? 

$(240  +  360)  :  $240 ::  $80  :  A's  sh*.  in  $'8 
.«.  A*B  8h«.  =  $32,  and  B'b  sh-.  =  $(80  —  32)  =$48. 

COMPOUND  l^ELLOWSHIP. 

139.  Rule.  Reduce  all  the  times  into  the  same  denom- 
ination, and  multiply  each  man's  itock  by  the  time  of  its 
continuance,  and  then  state  thus  : 

The  sum  of  all  the  products  :  each  particular  product  :: 
the  whole  quantity  to  be  divided  :  the  corresponding  ahare, 

and  B  $240  for  6  mo;  they  gain  $115.     How  ought  they  to 
divide-  it  ? 
Bv  the  Rula. 


EQUATION  OF  PAYMENT. 
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$(^00  X  9  -»•  240  X  6)  :  $(300  X  9)  ::  $115  :  A'%  «h-., 
${300  X  9  +  240  X  6)  :  $('240  X  6)  :t  SI  15  :  B'%  ah-., 
whence,  A'%  sh*.  =$75,  and  B  ?.  —  $40. 
Reanon.     $300  for  9  mo.  ==  9  timca  $300  ^or  1  mo.,  and  ?210 
for  0  mo.  =6  times  $'240  for   I  mo.  :  the  exam[)le   iheu  be- 
come* one  of  Simple  Feliowahip. 

EQU.    ^ON  OF  PAYMENTS. 

140.  When  a  person  owes  another  several  sums  oi  money, 
due  at  diflereut  times,  the  Rule  by  which  we  determine  the 
just  time  when  the  whole  debt  may  be  discharged  at  one 
payment,  is  called  the  Equation  of  Payments.  , 

Note,  It  is  assumed  in  this  Rule  that  the  sum  of  the  in- 
terests of  the  several  debts  for  their  respective  times  equala 
the  interest  of  the  sum  of  the  debts  for  the  equated  tmie. 

RuLB.  Multiply  each  debt  into  the  time  which  will  elapse 
before  it  becomes  due,  and  then  divide  the  sum  of  the  pro- 
ducts  by  the  sum  of  the  debts ;  the  quotient  will  be  the 
equated  time  required. 

Ex.  1.     A  owes  B  $100,  whereof  $40  is  to  be  paid  in  3 

mo.,  and  $60  in  5  mo.  j  find  the  equated  time. 

By  the  Rule,  ^       ^^ 

,  40X3  +  60X5       420  _ 

equated  time  in  mo.= jjj^j;^^ 100  "   *' 

Er.  2.  A  owed  B  $10,  to  be  pai<l  at  the  end  <  >  mo.  ;  hj 
pays  however  $2  At  the  end  of  3  mo.,  and  $3  at^he  end  of  8 
mo. ;  when  ought  the  remainder  t    be  paid! 

In  this  case,  2  X  3  -f  3  X  8  x  no.  of  mo.  req*.  =  10 X9,  or 
6  +  24  +  5  X  no.  of  mo.  veif.  =  90  ; 

or,  30  +  6  X  no.  of  mo.  req*.  =90,  or  5  X  no.  of  mo.  req*. 
=  90  -  30,  or  60,  .  *.  no.  of  mo.  req*.  =  12. 

Ex.  LXXVL 

(1)  Divide  (1^  1008  into  3  parts,  which  ihall  be  to  each 
other  as  the  nui  ^bers  2,  3,  4,  respectively.  (2)  $260  mto  3 
parts,  which  shall  be  to  each  other  as  5,  11,  and  16.  (3)  145 
ac.  3  ro.  33  po.  between  two  persons  in  the  ratio  of  5  :  6. 
(4)  £110  between  4  persona,  whose  shares  nwLu.  be  as  i,  i,  i, 

(2^     iW  A,B.  and  C  contribute  to  a  fund  $320,  $560,  $720, 

are  xney  xa  uiviuc  a  pi-^i^u  --jx  -^-j-jv  .  \u} 
Oa.,  owes  B,  £175;  C,  £210;  and  U,  £2«;5; 
\,Q  receive  T 


respectively. 
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(3)  Sugar  beiiig  composed  of  48*856  per  cent,  of  oxygen, 
43  265  p«r  cent,  of  carbon,  and  the  rest  hydrogen ;  how 
many  Ihs.  of  each  of  these  materials  are  there  in  1  ton  of 
sugar! 

(4)  Archimedes  discovered  that  the  crown  made  for  King 
niero  consisted  of  gold  and  silver  in  the  ratio  of  2:1. 
How  much  per  cent  was  gold,  and  how  much  per  cent,  was 
silver  ? 

*  (5)    Find  thtf  equated  time  of  payment  of  $160  due  in  2 
mo.,  $210  due  in  6  mo.,  and  |120  due  in  7  mo. 

(6)  A  owes  B  $1000  to  be  paid  at  the  end  of  6  mo.  ;  A 
pays  $400  at  the  end  of  3  mo.  ;  when  ought  he  1k>  pay  the 
remainder  ? 

(7)  A,  By  and  C  remained  partners  for  2  years  ;  A  brought 
in  $4000,  which  remained  the  whole  time ;  B  began  with 
$300,  and  6  months  after  put  in  $300  more ;  C  began  with 
$200,  and  one  year  after  put  in  $500  more.  The  whole  gain 
was  $7960.     Determine  each  partner's  share. 

(8)  -4  is  a  working,  B  a  sleeping  partner  in  a  bookseller's 
business.  Their  capital  amounts  to  £6400 ;  of  which  £24(J0 
belongs  to  A,  the  rest  to  B.  Their  profits,  at  the  end  of  the 
first  year,  amounted  to  £1000.  A  receives  10  per  cent,  of 
the  proiits  for  managing  the  business.  How  ought  the  re- 
maimng  part  of  the  profits  to  be  divided  T 

(9)  At  B,  and  C  rent  a  field  for  $60  ;  A  puts  in  20  horses, 
B  15  oxen,  dbd  C  10  sheep ;  supposing  the  Keep  of  a  horse, 
ox,  and  sheep  to  be  in  the  ratio  of  3,  2,  and  1 ;  shew  how  the 
rent  should  be  divided. 

(10)  Some  broth  was  distributed  among  a  certain  number 
of  old  men,  9  widows,  and  6  single  women ;  the  men  had 
twice  as  much  broth  given  among  them  as  was  ^iven  among 
the  women  ;  also  an  old  man's  share  was  to  a  widow's  share 
j:  6  .5,  and  a  widow's  share  to  a  single  woman's  share 
::  10  :  9.  Each  single  woman  received  1 1  pinti^  liow  many 
old  men  were  there  ? 
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SQUARE  ROOT.  ' 
ar^rtA-m.   nf   A    given  number  is  the  product  of 
thirnumbi^r  multipiied"  by  itself.     Thus  6  X  6  or'  36  ia  the 
square  of  6,  or  36  =  6^     Art.  86. 

142.     The  Square  Root  o^  a  given  num])er  l»  a  numlwr, 
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which,  when  multiplied  by  itself,  will  proauce  t^  ^^^n 
number.     Thus  6  is  the  square  root  of  36  ;  for  ^  X  o  — •  db. 

The  square  root  of  a  number  is  sometimes  denoted  by 
placing  the  sign  y/  before  the  number,  or  by  ^Jjcmg  the 
fraction  ^  above  the  number  a  little  to  the  right.  Ihus  Vrff>, 
or  {Z6)yi  denotes  the  square  root  of  36  j  so  that  v/36,  or  (36) >» 
=  6. 

143.    Huh  for  extracting  the  Square  Root  of  a  number. 

Place  a  point  or  dot  over  the  units'  place  of  the  given 
number ;  and  thence  over  every  second  figure  to  the  left  of 
that  place ;  and  thence  also  over  every  second  figure  to  the 
right,  when  the  number  contains  decimals,  annexme  a  cy 
pher  when  the  number  of  decimal  figures  ia  odd ;  thus  di- 
viding the  given  number  into  periods.  The  number  of 
points  over  the  whole  numbers  and  decimals  respectively 
will  shew  the  number  of  whole  numbers  and  decimals  re- 
spectively in  the  square  root.  ^         ^  .     j  •    ^i 

'Find  the  greatest  number  whose  square  is  contained  in  the 
first  period  at  the  left;  this  is  the  first  figure  i?  ™f<>9t, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the 
given  number.  Subtract  its  square  from  the  first  period,  and 
to  the  remainder  bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  last  figure, 
by  twice  the  part  of  the  root  already  obtamed,  and  annex  the 
result  to  the  root  and  also  to  the  divisor.       .     ,     . ,  ,    - 

Then  multiply  the  divisor,  as  it  now  stands,  by  the  part  of 
the  root  last  obtained,  and  subtract  the  product  from  the 
number  formed,  as  above  mentioned,  by  the  first  remainder 

and  second  period.  

If  there  be  more  periods  to  be  brought  down,  the  operation 

must  be  repeated. 
Ex.  1.    Find  the  square  root  of  1369. 

1.369  ( 37         After  pointing,  according  to  the 

3««=  9 Rule,  we  take  the  first  period,  or 

(2X3=6}    67      469         13,  and  find  the  greatest  number 

469  whose  square  is  contained  in  it. 
■  Since  the  square  of  3  is  9,  and  that 
of  4  is  16,  it  is  clear  that  3  is  the  greatest  number  whose 
stjuare  is  contained  in  13,  therefore  place  3  in  the  form  of  a 
^.«o.4:;at.4-  f /»  *ha  inahh  nf  f,hfi  criven  number.  Sauare  this  nnm- 
ber,  and  put  down  the  square  under  the  13 ;  subtract  it  from 
the  13,  and  to  the  remainder  4  affix  the  next  period  69,  thus 
forming  the  number  469.     Take  2  X  3,  or  6,  for  a  divisor  ;  di- 
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Tide  the  469,  omitting  the  last  figure,  that  is,  divide  the  46  bv 
the  6,  and  we  obtain  7.  Annex  the  7  to  the  3  before  obtamed, 
and  to  the  divisor  6  ;  then  multiplying  the  67  by  the  7  we  ob- 
tain  469,  which  being  subtracted  from  the  469  before  formed, 
leaves  no  remainder  ;  therefore  37  is  the  square  root  of  1309. 
Ex.  2.     Find  the  square  root  of  282475249. 

282475249(16807 
1 

I8-f-2=9,  but  9  will  be  tound  too 
large,  so  also  8  or  7  *  .  *.  try  6. 

264-7-32  =  8 


26 


{2X1=2} 
{2X16=32}    328 


182 
156 


{2X168=336)33607 


2647 
2624 


236249  336  is  greater  than  235 ; .  •.  put 
235249  0  after  the  8  in  the  quotient, 
and  the  6  in  the  divisor,  bring 


down  the  next  period.     Then  23524  -r  3360  =  7. 
Ex.  3.     Find  the  square  root  of  7*929856. 

7-92985^( 2-816  ,    „  .,^ 

4  Place  the  first  dot  over  the  7,  the  units 

place  of  whole  numbers,  and  then  over 
every  second  figure  to  the  right. 


48 


392 
384 


661 


898 
631 


5626 


33756 
33756 


There  is  1  dot  over  the  integral  part, 
and  3  dots  over  the  dec*,  part,  .*.  the 
root  is  2-816. 


Ex.  4. 


{2  +  3=6}     61 


100 
61 


Find  the  square  root  of  -001  to  3  places  of  dew.. 

•061606  (-031 

9  We  affix  3  cypheiti  in  order  to  have 

3  periods,  and    -.  3  dec',  places  in 
root ;  since  there  is  no  number  in 
_  the  units*  place,  the  first  dot  will  be 

39  over  the  second  cypher  from  the 

units'  place,  and  since  first  period  is  00  we  place  0  as  the 
first  figure  in  the  root. 
Ex.5.     Find  the  square  root  of  yAV 
629  ( -23  2401(49 

ii      '  16 

89 
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129 
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Ex.  6.    Find  the  sqnare  root  of  -  to  3  places  of  del**. 
f  = -714285...  J 

164 


•714285  (  -845... 
64 


742 
656 


1685  i  8685 
I  8425 

260 


,•«  so.  root  of  -  =  '845.  •  •  • 
7 


II* 


Ex.  LXXVIL 

Find  the  sauare  roots  of  (1)  196 ;  289 ;  625.    (2)  841 ; 
rn^ll^    m^l;  7569;  9604.    (4)'l2321;  40000;  388129. 
^494^;  582169;  25908i.      (6)  1234321 ;  28547649.       7 
fioUr^  33016516 ;  49112064.     (8)  182493081 ;  47*61.    (9) 
^'^S/4M^iim:    (10)    000633679929;  -0000000009. 

Fmd  the  square  roots,  each  to  four  Peaces  of  decimals,  of 
(11)  W;  -51      (12)  51 ;  -051.     (13)  806-62 ;  96304993. 

Findtb  re  roots,  each  to  3  places  of  decimals  where 

the  root  does  not  come  out  exactly,  of  (14)  '3.     (15)  '027. 

2304  4*41 

(16)  4U.     (17)35^5-.    (18)  —  . 

(19)  A  father  left  his  child  a  box,  containing  sovereigns, 
and  shillings  ;  the  sovereigns  were  worth  as  many  times  the 
shillings.  ^  the  shiUings  were  worth  the  box ;  the  value  of 
?hebo?W^2*.  6ci.,  and  there  were  5832  sovereigns  in  the 
box.     How  many  shilhngs  were  there  ! 

CUBE  ROOT. 

144.  The  CuBB  of  a  given  number  is  the  product  which 
arises  from  multiplying  that  number  by  itself,  a^dthen  mul- 
tiplying  the  result  ag^  by  the  same  number  Thus  6  X  6 
X  6,  or  216,  is  the  cube  of  6 ;  or  216  =  6»,     Art.  86. 

145     The  CuBB  Root  of  a  given  number  is  a  number, 

which,  when  multiplied  into  itself,  and  the  ^^^1*  »g*^°.  "VjJ" 
r...! ,     ..    _^ii  Jl- J 4^%,^  rA-iT^n  tintnher.    Thus  6  IS  the 

cube  I  ot  of  216;  for  6  X  6  =  36,  and  36  X  6-216. 
'       The  cube  root  of  a  number  is  sometimes  denoted  by  plao- 
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ing  tlie  sign  ^/~l)efore  the  number,  or  placing  the  fraction  \ 

above  the  number,  a  little  to  the  right.     Thug  v/IJTB  or  {21C)>* 

denotes  the  cube  root  of  216  ;  bo  that  ^/2TB  or  (216)>*  =6. 
146.     Rutefor  extracting  the  Cube  Root  qf  a  number. 

Place  a  point  '>r  dot  over  the  units'  place  of  the  given 
number,  and  thence  over  every  third  figure  to  the  left  of 
that  place ;  and  thence  also  over  every  third  figure  to  the 
right,  when  the  number  contains  decimals,  affixing  one  or 
two  cyphers,  when  necessary,  to  make  the  number  of  deci- 
mal places  a  multiple  of  3 ;  thus  dividing  the  given  number 
into  periods.  The  number  of  points  over  the  whole  num- 
bers and  decimals  respectively  will  shew  the  number  of 
whole  numbers  and  decimals  respectively  in  the  cube  root. 

Find  the  greatest  number  whose  cube  is  contained  in  the 
first  period  at  the  left;  this  is  the  first  figure  in  the  root, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the  given 
number. 

Subtract  its  cube  from  the  first  period,  and  to  the  remain- 
der bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  two  last 
figures,  by  3  times  the  square  of  the  part  of  the  root  already 
obtained,  and  affix  the  result  to  the  root. 

Now  calculate  the  value  of  3  times  the  square  of  the  first 
figure  in  the  root  (which  of  course  has  the  value  of  so  many 
tens)  -♦-  3  times  the  product  of  the  two  figures  in  the  root  -f 
the  square  of  the  last  figure  in  the  root.  Multiply  the  value 
thus  found  by  the  second  figure  in  the  root,  and  subtract 
the  result  from  the  number  formed,  as  above  mentioned,  by 
the  first  remainder  and  the  second  period.  If  there  be  more 
periods  to  be  brought  down  the  operation  must  be  repeated. 

Ex.  1.    Find  the  cube  root  of  15625. 

15625(25 
2* =8  After  pointing  we 

7625  ^^^^^^^  first  period,  or 


3x2«  =  12 

3x(20)*=3x400  =  i200 

3x20x5=  300 

&«=    25 

1525 
Multiply  by     5 

76S 


15,  andfind  the  great- 
est number  whose 
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it.  Since  the  cube  of 
2is8,  and  that  of  3  is 
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tained  in  15 ;  . '.  pUce  2  In  th«  form  of  a  quotient  to  the  right 
of  the  given  numoer.  ^  ,      x.      , »        v 

Cube  2,  and  put  do\/n  iti  cube,  via.  8,  under  the  15  ;  sub- 
tract it  from  the  15,  and  to  the  rem'.  7  affix  the  next  Deriod 
6?5,  thus  forming  the  number  7625.  Take  3  X  2«,  or  1 2,  for 
a  divisor ;  divide  76  by  12,  12  is  contained  6  times  in  76 ; 
but  when  the  other  terms  of  the  divisor  are  brought  down 
6  would  be  found  too  great,  theiefore  try  5.  Affix  the  5  to 
the  2  before  obtained  ;  and  calculate  the  value  of  3  X  (20)*  + 
3  X  20  X  5  +  5",  which  is  1525  ;  multiplying  1525  by  5  we  ob- 
tain 7626,  which  being  subtracted  from  7625  before  formed 
leav«8  no  rem'.; .  *.  25  is  the  cube  root  req*. 

Ex,  2.     Find  the  cube  root  of  219  365327791. 

Place  the  first  dot  over  the  9  in  the  units'  place. 
2l9-36532779i(6  031 
6«=216 

33  is  not  divisible  by  108; 


8x6»  = 

3x(60)»  = 

3x600x3  = 


_108 
10800 


1080000 

5400 

9 

1085409 
3 


3365 

3365327  ^^^S  down  the  naxt  pe- 
riod and  affix  0  to  the  root ; 
the  trial  divisor  will  then 
be  3  X  (60)*  =  10800,  and 
33653-r  10800  goes  3  times, 
try  3. 


3256227       3256227 


109100        bring  down  next  pe- 
109100791  "<><1 109l007-rlO90827 
goes  once,  try  1. 


3  X  (603)*  =1090827 
3  x(6030)»  =  109082700 
3x6030x1=        18090 

V= 1 

109100791  ^ 

.  •.  6*031  is  the  oube  root  required. 
Ex.  3.     Find  the  cube  root  of  -000007  to  three  places  of 


109100791 


decimals. 


3xr 


•000007000  (-019 
i 

r3 


3x(10)*  = 
3x10x9= 

310 

270 

81 

IL^il 

9 
£859 

6000 


_5859 

Hi 


s  1 
>1 


'^l 


188 
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147.  Higher  roots  thMi  the  sqnare  and  cube  can  lom^ 
times  be  extracted  by  means  of  the  Rules  for  -q^*^  "^^ 
cube  root ;  thus  the  4th  root  is  found  by  takmg  the  square 
root  of  the  square  root  j  the  6th  root  by  taking  the  squwe 
/oot  of  the  cube  root,  and  so  on. 

Ex.  LXXVIIL 

Find  the  cube  roots  of 

(1)  1728 ;  8000 ;  6832. 

(2)  74088 ;  421875  ;  77868^ 
*       (3)    912673;  1092727. 

(4)  134217728 ;  64481201. 

(5)  444194-947;  -000202262003. 

(6)  131019108039;  408518488000. 

Find  the  cube  roots,  to  three  places  of  decimals  in  those 
cases  where  the  root  does  not  terminate,  ef  \ 

(7)    \V         (8)     A.  (9)    31-  <10)    \  .     ' 

(U)    -L         (12)    -01.      (13)    10.  (14)    -037. 


^  MISCELLANEOUS  QUESTIONS. 

Ex.  LXXIX. 

PAPER  I. 

I  Subtract  2057312  from  5287201,  and  2057312  agwn 
from  the  remainder.  Explain  how  this  is  the  same  as  di- 
viding 6287201  by  2p57312. 

2.  (1)  Reduce  553653  ot  to  tons,  cwts.,  Ac.  (cwt.  =  112 
lbs.)  (2)  Find  the  proportion  of  the  Avoird.  and  Troy  oz., 
when  the  respective  lbs.  are  as  176  .  144. 

3  Find,  by  Practice,  the  cost  of  16  cwt.,  3  qrs.,  16  lbs.  at 
£2.*7cent8a  cwt.,  (I12lbs.=»cwt.)£l  being=:10  florms  = 
100  cents  =  1000  mils. 

4  Define  (1)  the  o.  o.  m.,  (2)  the  l.  o.  m.,  of  two  or  more 
numbers,  (3)  a  Vulgar  Fraction.  Fmd  the  o.  CM  of  5M)803 
^rfi7S3\  «id  thi  L.  c.  M.  of  8,  9,  10,  12,  16.  18,  36  and  84. 

5.  (1)  Add  together  §  of  A  of  99H,  f  of  |  of  69,^.  f  of  I 
of  306i.  (2)  Express  13«.  l^d.  m  the  fraction  of  i  of  1* 
guinea.    (8)  Find  the  value  of  HI  ton  (cwt.  =  112  lbs.). 


4. 
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«  af-.f*  ♦!*«  Ttnle  for  the  divwion  ol  one  deoimil  by 
Joihe!!*lH^Se1?}%79S-2  by  37.  (2)  -0077922  by  370, 
verify  each  result  by  vulgar  IractioM. 

FATBB  II. 

1  Define  Interest,  Simple  and  Compound.  How  dojiii 
iJUt iTffer  fr^m  Discount;  Find  (1)  the  mt  ^^300 
at  3i1per  cent,  for  m  days,  (2)  the  discount  on  £3204.  14fc 

&Lzt  .^i^u tn^  ^"o  a^l 

Uose  surface  is  2533  sq.  ft,  64  sq.  in. 

4.  Multiply  366  separately  by  5,  by  20,  and  by  300  wd 
luid  the  prSducte  tolether/  Point  out  how  the  ordmarv 
t^hod  oCuTtiplyinl  365  by  326  agrees  step  by  step  with 

^^r^Define  prime  and  composite  numberiL    Kesolve  22932 

into  its  prime  factors.  i.  a    .  «      -„a 

A  A  Dorson  left  Toronto  for  Guelph  »*  9  A.M.,  and 
traielltdCfi^st  20  miles  bv  rail,  »t.t^%f  ^Jl.22|  f  ^ 
wi  hour;  he  then  walked  the  remainmg  32  miles  At  i  ol 
Sat  rati    At  wh&i  o'clock  did  he  arrive  t 

PAPER   III. 

1      ^  and  5  fire  at  targets,  having  65  cartridge  •Jf*-    ^ 
2.    (1)  Convert  -^^  into  a  decimid ;  why  is  the  result  a 

'\''l  ^iTh^fhiw  i.  -i  ft.,  »a  length  twio,  iU 

brtdtt  TaW™  riTyl.  of  paper  3  ft.  wide  for  it.  four  w JU , 

how  much  carpet  wui  it  reH"'™  I  _       ,       „„„:-- 

V    Twodoolu   .tri  ke   »  together  on  Tu.ri.y  monun«. 
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On  Wednesday  morninff  one  wants  10  minutes  to  11  when 
the  other  strikes  11.  How  much  must  the  slower  be  put 
on  that  they  may  strike  9  together  in  the  evening  ? 

6.  A  person  bought  43  shares  in  a  coal  OL.ne  at  35|^,  and 
and  kept  them  till  they  declined  to  11  \  wnen  he  sold  out 
and  bought  with  the  proceeds  6  per  cent,  bank  stock  at  28 
premium;  find  his  annual  mcome  from  the  latter  invest- 
ment w 

PAPER  IV. 

1.  Define  a  fraction,  and  shew  from  your  definition  that 

\  —  l.    (1)  Add  together  i,  J,  3^5,  and  A ;   and  hud  what 

4 
fraction  the  sum  is  of  11  of  j^     (2)  How  many  times  can 

•027  be  taken  firom  8-33  ?  What  fraction  is  the  remainder  of 
the  former? 

2.  A  person  left  a  sum  of  money  which  was  divlticA 
equally  amongst  43  pooi  people,  such  that,  after  a  deduction 
of  6d  in  the  pound,  each  received  £3.  3s.  4id  What  sum 
did  he  leave? 

3.  (1 )  If  the  carriage  of  13  cwt.,  2  qrs ,  1 9  lbs.  for  85  miles 
cost  £4  17«.  6rf,  what  must  be  paid  for  the  conveyance  of 
41  cwt.,  1  lb.  for  49  miles?  (A  cwt  =  112  lbs.)  (2)  A  bank- 
rupt owes  12085,  of  which  $235  is  due  to  A,  $325  to  B.  $525 
to  C,  and  the  rest  to  I)  How  much  must  he  pay  m  the  $ 
so  that  J)  may  receive  as  much  as  is  due  to  C? 

4  A  merchant  buys  2  butts  of  wine,  one  for  £120,  and 
one  for  £110,  he  also  buys  a  third,  and  after  mixing  the 
three,  retails  the  wine  at  458  j)er  dozen,  making  12f  per 
cent,  on  his  outlay ;  supposing  the  number  of  dozens  in  a 
butt  to  be  52,  find  the  price  of  "the  third  butt. 

6.  The  price  of  2  turkeys  and  0  fowls  is  £2  18s  M.  and 
the  price  of  5  turkeys  and  2  fowls  is  £4.  8s.  2d. ;  find  the 
price  of  a  turkey  and  a  fowl. 

6.  How  long  will  it  take  to  walk  round  a  square  field 
eontaiuing  13  ac,  81  yds.  at  the  rate  of  3^  miles  an  hour  ? 

PAPER   V. 

1  Find  the  product  of  the  followiusr  numbers:— 
<t)  3016  X  709.  '(2)  98367  X  0876.  (3)  0070G  X  7uU5, 
(4)  ^:)08175  X  39078.     (5)  l)'1879i8  X  7982.  \ 
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2  A  merchant  bought  974  yds.  cloth,  and  sold  it  all  for 
$347.38,  gaining  $301.94;  what  was  the  cost  per  yard  \ 

3  A  and  B  own  together  120  rcres,  A  having  24  acres 
more  than  B.  A  sells  his  share  for  $84  per  acre  B  sells 
his  share  for  the  same  amount  as  ^ ;  how  much  does  B 
get  per  acre? 

4  If  potatoes  be  bought  at  $20.35  and  sold  at  $21,32 
per  load,  how  much  will  be  made  on  a  sale  amountmg  to 
$5332.04  \ 

5  A  merchant  sold  45980  bushels  of  grain  that  cost 
him  98  cents  at  again  of  29  cents  per  bushel,  and  with 
the  money  bought  2299  head  of  cattle ;  how  much  did  he 
pay  for  each  ? 

6.  If  a  milkman  use  a  false  measure  containing  -93  of 
a  pint  instead  of  a  pint,  out  of  how  much  will  he  have 
cheated  his  customers  when  he  has  really  sold  26  gallons 
2  pints  ? 

PAPER  VI. 

1  Find  the  length  of  a  street  in  which  the  wheel  of  a 
barrow  revolves  exactly  150  times,  the  diameter  of  the 
wheel  being  1^  ft.,  and  the  ratio  of  the  circumference  to 
the  diameter,  314159:1. 

2  France  is  128  millions  of  English  acres,  and  the 
Pyrenees  spread  over  it  would  cover  it  to  the  depth  of 
115  feet ;  find  the  bulk  of  the  Pyrenees  in  cubic  feet. 

3  What  is  the  height  of  a  closet  8  ft.  4  in. ,  by  6  ft.  8  in. , 
which  will  exactly  contain  12  boxes  4  ft.  6  in.  long,  6  tt. 
4  in.  wide,  2  ft.  Gin.  deep? 

4  What  sum  of  money  must  be  left,  in  order  that  after 
a  reduction  of  ten  per  cent,  has  been  made,  the  remainder 
being  invested  in  the  5  per  cents,  at  91  J,  may  give  a  yearly 

income  of  $100  ?  e^m^r^n. 

5  A  ship  worth  $C000  is  entirely  wrecked.  $3000 
belonged  to  A ,  $2000  to  B,  and  the  rest  to  C.  W  hat  are 
the  respective  losses  ioA.B  and  C^,.8ul>P<^smg  the  ship  to 
have  been  insurea  only  do  iiio  liunjuiii,  vi  5^^— -•-. 

6.     A  can  do  a  piece  of  work  in  27  days,  and  B  in  15  days. 
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A  works  at  it  alone  for  12  days,  B  then  works  5  days,  and 
afterwards  C  finishes  it  ir  4  days.  Find  the  time  in  which 
C  alone  could  do  the  whole  work. 


PAPER  VII. 

1.  Find  the  product  of  the  following  numbers  :— (1) 
78398670X90785.  (2)  9703978x679458.  (3)  96870  X 
708963.     (4)897463287X30974.     (5)906870690x90087. 

2.  Two  boys  go  fishing :  one  catches  40  chub,  30  perch, 
and  26  trout ;  the  other  catches  an  ecjual  number  of  each, 
in  all  90  fish.  They  sell  them,  a  nub  for  5c. ,  a  perch  8c. , 
and  a  trout,  12c.  ;  how  much  does  each  receive  ? 

3.  A  case  of  strawberries  contains  i>4  boxes,  each  1  lb. 
in  weight  at  7c  a  box.  What  will  be  the  cost  of  canning 
2  cases,  allowing  1  lb.  sugar  at  10c.  to  every  2  lbs.  berries  ? 

4.  Each  man  in  an  army  of  60000  men  gets  two  pairs 
of  socks  per  year.  How  many  sheep,  each  fleece  6  lbs. , 
are  necessary  to  supply  wool  for  the  socks,  1  lb.  wool 
making  8  socks  i 

5.  Jones  and  Smith  are  farmers.  Jones  sold  last  year 
200  bush.  Oats  at  38c.,  73  bush,  peas  at  81c.,  580  bush, 
wheat  at  98c  ,  156  bush,  potatoes  at  29c. ,  138  bush,  barley 
at  87c.  Smith  sold  45  sheep  at  $5,  60  lambs  at  ^30,  18 
young  cattle  at  $15  18  large  cattle  at  $29,  and  26  tons 
hay  at  $19.     What  sum  did  each  receive  ? 

6.  A  merchant  sold  a  cargo  of  wheat  valued  at  $40000 
for  i  less  than  this  amount,  thus  making  a  profit  of  only  J 
on  cost.  At  what  advance  on  cost  was  the  wheat  valued 
at  in  the  first  instance  ] 

PAPER  VIII. 

1  Find  the  product  of  the  following  numbers  :~(1) 
087798640X10970.  (2)  793289765x40097.  (3)  7968  x 
8679.     (4)  874598X39076. 

2.  A  shopkeeper  bought  $9.60  worth  of  steel  pens  at 
32  cents  per  box,  each  containing  12  dozen  and  retailed 
them  at  5  cents  per  dozen.  How  much  did  he  gain  on 
his  outlay  <  - 
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3  A  person  distributes  ^22.08  amongst  six  men,  eight 
women  and  twelve  boys.  Each  woman  had  three  times  as 
much  aa  each  boy,  and  each  man  half  as  much  again  as 
each  woman.     Find  what  each  received. 

4  Goods  were  bought  for  8048  dollars;  there  was 
further  paid  for  packing,  20  dollars;  for  lake  carnage, 
55  dollars;  for  land  carriage,  115  dollars;  and  for  other 
charges,  350  dollars.  The  goods  were  then  sold  for  10000 
dollars.     What  was  the  profit  made  on  the  sale  i 

5  Divide  1120  cents  between  three  boys,  Alfred,  Ben- 
jamin and  Charles,  so  that  Alfred  may  have  three  times 
as  much  as  Benjamin,  and  Charles  aa  much  as  Alfred  and 
Benjamin  together. 

6  In  1871  the  population  of  England  and  Wales  was 
22704108;  of  Scotland,  3358013;  of  Ireland,  5402750; 
of  islands  in  the  British  seas,  144430;  and  of  the  army 
and  navy,  &c. ,  207198.  Find  the  total  population  of  the 
United  Kingdom  at  that  date. 

PAPER  IX. 

i  Divide  (1)  6022808  by  769 ;  (2)  1942944984  by  9876 ; 
(3)  55596055703076  by  15487 ;  (4)  326789039400120  by 

90087. 

2  If  a  locomotive  travelled  froi  Toronto  to  Whitby 
at  a  uniform  rate  of  880  yards  a  minute,  it  could  perform 
exactly  the  distance  in  60  minutes  •  find  the  distance  be- 
tween the  two  places  in  yards. 

3.  Three  men.  A,  B  and  C,  start  on  a  journey,  each 
with  126  dollars  in  his  pocket,  and  agree  to  divide  their 
expenses  equally.  On  their  return  home,  Ah^  10b  dollars, 
B  has  56  dollars,  and  C  haa  66  dollars.  W  aat  ought  A  to 
pay  B  and  0  to  settle  their  accounts  ? 

4  A  farmer  bought  two  farms,  each  of  130  acres,  for 
10500  dollars.  What  is  the  value  of  an  acre  of  each  farm, 
if  two  acres  of  one  be  woi-th  three  acres    f  the  other  i 

r,  A  „^i.fip.T,^.aii  ill  Toronto  remits  S10696.93J  to  a  friend 
in  London.  How  much  does  it  amount  to  in  London, 
exchange  at  109 J,  commissioifH  %  extra? 


i 
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6,  Brown,  in  London,  has  £715  stg.  He  Bcnds  it  to 
4  friend  in  Toronto.  How  much  does  the  friend  realize, 
exchange  at  109 J,  commission  ^  %  extra  ? 

PAPBE  X.      (admission  TO  HIGH  SCHOOLS.)    1877., 

1.  How  often  is  6  yds.  2  ft.  contained  in  25  furlongs  ? 

2.  If  I  buy  3  bushels,  paying  6  cents  for  every  3  quarts, 
ttx\r.  sell  at  a  profit  of  cents  per  gallon,  find  the  selling 
price  of  the  '  liole. 


a 


qimnlifv  2^+f  of  12-J    U      1811+5^-22!^ 
Simphfy  -3j->,-oi:f.^  ^^-l 


li^ 


(2^-8+4) 


4.     Reduce  2  hrs.  20  min.  to  the  decimal  of  3J  weeks. 

6.     A  sum  of  money  was  divided  among  A ,  B  and  Q.  \ 
A  received  §  of  the  sum ;  J5,  $20  less  than  §  of  what  wa^ 
left;  and  the  remainder,  which  was  j  of  J.'s  share,  was 
given  to  G.     Find  the  sum  divided. 

6.  Trees  arc  planted  12  feet  apart  around  the  sides  of 
'a  rectangular  field  (40  rods  long)  containing  two  acres. 

Find  the  number  of  trees. 

7.  I  buy  a  farm  containing  80  acres,  and  sell  |  of  it 
for  f  of  the  cost  of  the  farm ;  I  then  sell  the  remainder 
at  $60  per  acre,  and  neither  gain  nor  lose  by  the  whole 
transaction.     Find  the  cost  of  the  farm. 

8.  Find  the  amount  of  the  following  bill  of  goods : — 
18 J  cords  of  wood,  at  f3.60  per  cord.  16  yards  of  cloth, 
at  $1.12J  per  yard.  12  bush.  25  lbs.  of  wheat,  at  $1.20 
per  bush.  1,400  feet  of  lumber,  at  $12.50  per  thousand. 
65  tons  12  cwt.  of  coal,  at  30  cents  per  cwt. 

PAPER  XI.      (admission  TO   HIGH   SCHOOLS.)    1878. 

1.  Define  prime  number,  multiple  of  a  number,  highest 
common  factor  of  two  or  more  numbers,  ratio  between 
numbers.     Find  the  prime  factors  of  12G0. 


o 


O^l,^ 


.4.; 


r\-9r\^     trt     r\r^ 


i^r.1      4- 


+-iv»r»rka     "fKri    WiTno*^*»»»     ^-'li 


».«vy  VA 


*•*-  -n^ 


z-k    cntr - 


divisor  is  equal  to  six  times  the  remainder,  and  the  three 
together,  plus  45,  amount  tq^ftl.     Find  the  dividend. 
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3.  I  sell  12|  tons  of  coal  for  $80,  which  li  ono-sovonth 
more  than  the  cost.     Find  the  gain  per  cwt. 

4.  -001 X  001 -r  0001. 

5.  A  cistern  is  two-tliirds  full ;  one  pipe  rtins  ont  and 
two  run  in.  The  first  pipe  can  empty  it  in  oight  hours, 
the  second  can  fill  it  in  twelve  hours,  and  the  third  can 
fill  it  in  sixteen  hours.  There  is  also  a  leak  half  as  largo 
as  the  second  pipe.  In  how  many  hours  will  the  cistern  l)o 
half  full? 

6.  Ten  men  can  do  a  piece  of  work  in  twelve  days. 
After  they  have  worked  four  days,  three  boys  join  them 
in  the  work,  by  which  means  tlie  whole  is  done  in  ten  days. 
What  part  of  the  work  is  done  by  one  boy  in  one  day  ? 

7.  I  buy  a  number  of  boxes  cf  oranges  for  $000,  of 
which  12  boxes  are  insaleabh  1  ^'dl  two-thirds  of  tho 
remainder  for  $400,  and  gair  on  tlu  a  $40.  How  many 
boxes  did  I  buy  ? 

8.  Find  the  total  cost  of  the  IIo  v/ing : — Cutting  a  pile 
of  wood  80  ft.  long,  6  ft.  high,  and  4  ft.  wido,  at  60c.  per 
cord.  Digging  a  cellar  44  ft.  long,  30  H.  wide,  and  8  ft. 
deep,  at  18c.  per  cubic  yard.  Plastering  a  room  24  ft. 
long,  16  ft.  wide  and  10  ft.  high,  at  15c.  per  square  yard. 
Sawing  6800  shingles,  at  40c.  per  lOCO. 


+^/^ 


The  Independent  Method,  or  the  Method  of  Reduction 
to  the  Unit,  introduced  at  page  89,  may  with  advantage 
be  employed  to  solve  questions  which  can  also  readily  be 
done  by  the  Rule  of  Three.  We  subjoin  a  few  more 
examples,  showing  how  to  apply  the  method  referred  to. 
1.  If  27  men  build  a  house  in  63  days,  in  how  many 
days  will  42  men  do  the  same  ? 

27  men  build  a  house  in  63  days ; 
.-.     Iman        "  '*      63x27  days; 

**      63x27, 
42  men        "  **      —7:::—  days; 


An 


Number  of  days  required  =  -7^—  ==  ^^i* 
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2.  A  person  rows  down  a  stream  in  20  minutes,  but 
without  the  aid  of  the  stream  it  would  have  taken  him 
half  an  hour.  What  is  the  rate  of  the  stream  per  hour, 
and  how  long  would  it  take  him  to  row  against  it  ? 

1st.  Moving  with  stream :  ^ 

In  20',  distance  rowed=lJ  miles ; 
.*.  in    1',  "  =tb  Miiles. 

2nd.  Moving  in  still  water : 

In  30',  distance  rowed = \\  miles ; 
.-.  in     1',  "  =^%  miles; 

.-.  rate  of  stream =-h--^o  =  hi  ^^^^ ; 
.-.  rate  of  stream  per  hour,  :^X60=lJ  miles. 
Rate  of  stream  in  V=-^  miles, 
in  still  water,  distance  rowed =7^  miles; 
.-.  distance  rowed  against  stream =(TjV~i?tF)  ^^^ii^s    \ 

=:^  miles; 

3x40 
.-.  time  required  to  row  1\  miles=f  •t-:j\j=— g— = 

60' =1  hour. 

3.  At  what  time  between  1  and  2  are  the  hands  of  a 
clock  opposite  to  each  other  \ 


Let  00  be  the  position 
of  the  hr.  hand. 


Let  0  D  be  the  position 
of  the  min.  hand. 

At  1  o'clock  00  over- 
lapped OB,  and  OD 
overlapped  OA. 

Then  BO  space  passed 
over  by  hr.  hand,  and 
A  D  space  passed  ov^r 
by  min.  hand. 

12  times  B  C=A  jj  (1). 

But^D=^£+^0+OD. 

=  5  min.  +  J5  0+  30  min. 
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.*.  subs     ating  this  value  of  A  Dior  AD  in  (1),  we  have 

12  times  B  C=  35  min.  +  J5.  0. 
.*.  11  times  BC—35  min  , 

or  BO=35  min.  -rll=3r\  min. 
/.  J  £>=35  min.  +  3^^  min. 
. .  time  required  is  38^  min.  past  1  o'clock. 

In  connection  with  the  above  we  give  the  following 
statement :  Since  the  minute  hand  moves  twelve  times  as 
fast  as  the  hour  hand,  therefore  in  12  minutes  the  rainute 
hand  gains  11  minute  spaces  on  the  hour  hand. 

4.  The  hands  of  a  clock  are  together  at  12,  when  will 
they  be  together  again? 

The  time  must  be  after  one ;  therefore  the  minute  hand 
lias  5'  to  gain. 

,  11  minute  spaces  gained  in  12' ; 

.*.     1  minute  space   gained  in  |f' ; 

12  X  5' 
.".    5  minute  spaces  gained  in  — — —  ; 

11 

.*.  time  required  is  5^'  past  1. 

5.  After  paying  an  income  tax  of  $10  on  a  $100,  a 
person  has  $2700  a  year.    What  was  his  entire  income  ? 

10  on  a  100  =  ^  on  a  unit ; 
.'.    ^  of  every  unit  of  income  left ; 
.-.    ^  =  $2700; 
.-.   t\f  =  $300; 
.'.    1,  or  whole  income  =  $300  X  10  =  $3000. 

6.  A  stock  of  provisions  will  serve  75  men  for  30  days. 
How  many  men  must  leave  in  order  that  the  stock  may 
hold  out  45  days  for  those  left  1 

Provisions  last  30  days  for  75  men ; 

1  day   for  75  X  30  men ; 

..,        .     75X30 

45  days  for  —j^—  men,  or  50  men. 

Hence  the  number  of  men  who  must  leave  =  75  -  50  =  25. 
Exercise  LVI. ,  &c.  j  furnish  examples. 
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Exchange  is  tlie  Rule  by  which  we  find  how  much  money 
of  one  country  is  equivalent  to  a  given  sum  of  another 
country,  according  to  a  given  Course  of  Exchange. 

By  the  Course  of  Exchange  is  meant  the  variable  «um 
of  the  money  of  any  place  which  is  given  in  exchange  for 
a  hxed  sum  of  money  of  another  place. 

By  the  Par  of  Exchange  is  meant  the  intrinsic  value 
of  the  com  of  one  country  as  compared  with  a  given  fixed 
sum  of  money  of  another. 

Arbitration,  or  Comparison  of  Exchanges,  is  tne 
method  of  fixing  upon  the  rate  of  exchange,  called  t.i^ 
Par  of  Arbitration,  between  the  first  and  last  of  a  given 
number  of  places,  where  the  course  of  exchange  between 
the  first  and  second,  second  and  third,  &c. ,  of  these  places 
is  known.  It  is  called  Simple  or  Compound  Arbitration, 
as  three  or  more  places  are  concerned.  (For  fuller  infor- 
mation on  Exchange,  see  Advamed  Arithmetic,  p  227,  <&c.) 

By  an  Act  of  Parliament  passed  many  years  ago,  the 
sovereign  was  declared  to  be  only  equal  m  value  to  f  4.44, 
or  £9  (sterling)  =  ^O;*  and  this  is  the  value  which  is 
ahnost  invariably  quoted  in  mercantile  transactions;  the 
premium  on  this  depreciated  vahi'3  of  the  sovereign  which 
will  make  it  equal  to  its  intrinsic  value,  is  9^  per  cent. 

1  A  person  has  to  transmit  to  Britain  £450  stg.  ;  the 
rate  of  exchange  is  at  6  per  cent,  premium,  and  he  is 
charged  i  per  cent,  for  commission.  W  hat  will  the  bill 
of  exchange  cost  him  in  our  currency  1 


By  old  statute,  £9  = 

Rate  of  exchange  to  tho  buyer  is  106  +  4  =  1064; 

106i^ 
£l=^*ir  X  -rr^  ; 

x450. 
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=$2130. 
Hence  t^e  bill  of  exchange  costs  the  buyer  $2130 
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2.  A  person  sold  in  Paris  a  bill  worth  in  London 
£1275  15s.  for  32148f.  90c.  What  was  the  course  of  ex- 
change  between  these  two  cities. 

£1275 -75= 32148 -OOf.; 

=  25f.  20c. : 
therefore  the  coarse  of  exchange  is  26f.  20c.  for  £1  stg. 
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PAPER  xn. 

1.  Wliat  would  a  ciirrency  draft  on  Now  York  for  $504 
cost  in  gold,  if  it  be  purchased  when  gold  is  quoted  at  |  % 
premium,  the  broker  charging  J  %  commission  ? 

2.  How  much  gold  would  one  got  for  $1284,  U.  S.  cur« 
rency  selling  at  2  %  discount  ? 

3.  What  would  a  person  have  to  pay  for  S^OO  U.  S. 
currency  at  99 1 

4.  You  sell  $1127  in  gold  %)r  currency—gold  =  102. 
How  much  do  you  receive  ? 

5.  ^,  in  Toronto,  owes  jB,  in  London,  £360  atg.  Ex- 
change, IIOJ.  What  will  be  the  cost  of  a  draft  to  cover 
the  amount  ? 

6.  Jones,  in  London,  sells  60  shares,  £100  each,  M.  R'y 
stock,  at  a  premium  of  9  %,  and  invests  the  proceeds  in 
O.  B.  stock,  in  Toronto,  at  96.  Exchange  between  London 
and  Toronto,  109.  How  many  dollars  does  he  invest  in 
O.  B.  stock. 

7.  A  Toronto  house  owes  £278  18s.  9fl  in  Manchester ; 
how  much  will  be  required  to  discharge  the  debt  in  Cana- 
dian currency,  rate  of  exchange  being  at  8|  %  premium  ? 

8.  A  merchant  in  Montreal  has  to  pay  a  bill  of  1387f. 
18c.  in  Paris.     Find  the  amount  he  will  have  to  remit  for 

r»uT7-man+.  r»f   +.V»a  Villi     i+.  Vkoinrr    Ir-nnTtm  +.Via.+.  +.li«  anvprpiom  ig 

i  "V  7    *"'  o     --•---'---  — -  -  J3 

worth  25f .  20c. ,  and  exchange  on  England  in  Montreal  at 
a  premium  of  7$  per  cent. 
11 
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9.  If  $8800  are  required  in  Toronto  to  pay  £1800  in 
London,  England,  find  the  rate  of  exchange  between  the 
two  cities. 

10.  A  traveller  for  Paris  wishing  to  provide  himself  with 
French  money,  calls  at  a  broker  and  is  informed  that  the 
sovereign  in  London  is  worth  25f.  25c.,  rate  of  exchange 
on  London,  8 J  premium,  and  J  per  cent,  commission. 
Find  the  sum  in  French  money  he  ought  to  receive  for 
^00  of  our  money. 

PAPER  XIII. 

1.  Divide 

(1)  36617079414410  by  160388. 

(2)  75732501476  by  9487918. 

2.  If  a  gallon  contain  277  274  cubic  inches,  and  a  cubic 
foot  of  water  weigh  1000  ounces,  what  quantity  in  gallons 
and  what  weight  of  water  iti  pounds  will  fill  a  rectangular 
cistern  5  feet  long,  3|  feet  wide,  and  2  feet  9  inches  deep '? 

3.  Find  the  depth  of  the  circular  cistern  which  would 
hold  the  same  quantity  of  water  as  that  in  question  2, 
supposing  the  diameter  to%e  6  feet. 

4.  A  cubical  box  exactly  holds  64  shot,  each  3  inches 
in  diameter.  Find  how  many  cubic  inches  are  empty  in 
the  box  when  it  is  full  of  shot. 

5.  Find  the  length  of  the  side  of  a  square  whose  area 
is  equal  to  that  of  a  rectangle,  the  sides  of  which  are  94-28 
and  6720  yards. 

6  Add  together  one  million  one  thousand  and  ten, 
fifty  .iiousand  five  hundred  and  five,  ten  miUions,  five 
hundred  thousand  and  fifty,  seventy  milhons  seven  hun- 
dred thousand  and  seventy,  eight  billions  eight  hundred 
thousand  and  eight.  From  the  sum  take  51643,  and  divide 
the  remainder  by  808. 


PAPER  XIV. 


1      Divide 


(1)  369487500983860  by  1978. 

(2)  976875783291415  by  389. 
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2.  Write  Avoirdupois  weight. 

Express  1  cwt.  2  qrs,  15  lbs.,  in  Troy  Weight. 

3.  In  2784683  inches  how  many  miles,  furlongs,  poles, 
&c.,  are  there  ?  Find  how  long  a  man  going  at  the  rate 
of  4  miles  an  hour  would  take  to  walk  the  number  of  miles, 
«fec. ,  in  your  result  ? 

4.  Define  the  least  common  multiple  and  the  greatest 
common  measure  of  two  numbers.     If  the  greatest  com- 
mon measure  of  two  numbers  be  103,  and  their  least  com- 
mon multiple  be  14729,  find  the  numbers. 

5.  Define  a  vulgar  fraction.     Distinguish  between  a 
vulgar  and  a  decimal  fraction.    Multiply  together,  express- 
ing the  resulting  fraction  in  its  lowest  terms,  lA.  A   4 
9/2,  and  Tf^,  "'"''^' 

6.  Divide  -238095  by  '3428571,  and  extract  the  square 
root  of  the  quotient. 


PAPER   XV 

1.  Write  square  or  land  measure.  How  many  square 
inches  in  2  ac.  3  r.  5  p.  5  yds.  ? 

2.  Define  simple  interest  and  amount.  At  what  rate 
per  cent,  per  annum  will  a  sum  of  money  double  itself  at 
Bimple  interest  in  10  years  ? 

3.  A  school  section  is  valued  at  ^13740.  The  section 
is  required  to  raise  by  rate  a  sum  of  $820.40.  What  is 
the  rate  per  f  1  ? 

4.  A  person  invests  S6477  in  the  6  per  cent.  Dominion 
of  Canada  stock  at  101  J,  and  when  it  has  risen  to  106  ho 
sells  out  and  invests  the  proceeds  in  a  4^  per  cent,  stock 
at  70.     Find  gain  or  loss  in  income. 

5.  A  bill  on  London  for  £900  stg.  costs  $4640.  What 
is  the  rate  of  exchange  ? 

6.  What  will  a  bill  on  London  for  £1620  cost  in  Toronto, 


exchange  at  109^,  commission  J 
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ARITHMETIC. 


Tho  'wo  following  Tables  may  be  idded  to  those  given 
on  i)p.  44-50. 

TABLE  OF  apothecaries'   \STSIGHT. 

Table  as  given  in  Brituh  Pharmacopoeia. 

437i  Grains ^^^^  \  g^"^^^; 

16    Ounces 1  P^^"^^' 

The  grain  is  the  same  as  the  grain  Troy  ;  the  ounce  is 
the  same  as  the  ounce  Avoirdupois. 

t 

'aitOthecaries'  fluid  measure. 
In  this  measure,  founded  on  tl^o  fa^t  that  a  pint  of  puro 
water  weighs  20  ounceB '. 

60  Minims mako  I  Flmd  Drachm .  .±  dr. 

8Tluid  Drachms  ....  1  I  ^nd  Uunce. . .  .S-  oa. 

^^  t,t  .J  rx  1  r-nit  o:  octaviti»<. 

2C  Fluid  Ounces i  >:/\\'^ ;  •"    ^^„„;„a 

:  8  Pints »..^   i^allon c;  congiua. 


c^ 


/    /■ 


y£*^' 
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SECTION  VL 


MENTAL  ARITHMETIC. 
«48.     The  following  table  will  be  found  usefuL 
Midtiplkatwn  and  Division  TabU. 
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MENTAL  AEITHMETlfy. 


149.  Snob  qveationi  m  7+8-f3,  fto.,«re  how  many?  and 
29  leu  7,  leM  6,  ^o.,  ars  how  many?  or  questionf  in  which 
addition  and  suhtraction  are  combined,  we  omit;  beoaase, 
any  teacher,  by  a  little  practice,  can  very  easily  give  Buch 
exercises  to  the  class,  and,  moreover,  every  practical  teacher 
knows  that  much  of  the  value  of  this  part  of  the  Arithmetic 
depends  on  the  pupil  not  having  seen  the  questions  before 
the  lesson  begins. 

150.  To  find  the  value  ^  tS  thinge,  the  value  qfone  thing 
being  given, 

RuLB.  Reckon  each  penny  in  the  given  value  as  a  shil* 
ling,  and  each  farthing  as  3d. 

Ex.     Find  the  value  of  12  things  at  I5id.  each. 

By  the  Rule, 

The  value  req<.  =  la.  X  15  +  3<2.  X  3  «  15«.  9d, 

Reason  for  the  Process. 
12  things  at  Id.  caches  1^. ; .  *.  ]2at  15c£.  each  =:  U.  X  15«=  159* 

12 id.  ....=3rf.;.-.  12atf(i =  3(Z.  x3  =  9(i. ; 

.  *.  12  things  at  ISJc/.  each  =e  15«.  9t2. 

151.  To  find  the  value  qf  24  things,  the  value  qf  one  thing 
being  given. 

RuLK.  Recken  each  penny  in  the  given  value  as  2s.,  and 
each  farthing  as  6d. 

152.  To  find  the  value  qf  48  tJUngs,  the  value  qfone  thing 
being  given. 

Rule.  Reduce  the  given  value  into  farthings,  the  result 
reckoned  as  so  many  shUUngs  will  be  the  value  required. 

Ex.    Find  the  value  of  48  things  at  18|(2.  each. 

By  the  Rule,  since  18|df.  =75^., 

the  value  req'.  =  753.  as  £3.  15«. 

Beason/or  the  Process. 

48  things  at  Id.  =  48<7.  =  1«. ; 
.  '.48  things  at  753-.  =  Is.  X  75  =  75«.  =  £3.  15#. 

153.  To  find  the  value  qf  144  things,  the  value  of  9fne  thing 
being  given. 

RuLK.  (1)  Find  the  value  of  12  things  by  Rule  150  :  then 
consider  this  value  as  the  value  of  one  thing,  and  apply 
Rule  150  a  second  time.  ^ 

Ex.    Find  the  value  of  114  thingr  at  n\d.  ea«K 
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Value  of  12  thinge  ai  13«.  -t-  6(2. » 13«.  6i. 

Value  of  144  things  =t  13«.  X  12  +  6«.  ■«  166«.  +  6*.  «  £8. 2#. 

154.  The  following  general  Rule  may  be  nven  **for  find' 
ing  the  vcUue  qf  any  number  qf  thing;  iU  value  qf  we  thing 
being  given," 

RuLB.     Reckon  how  many  dozens  are  contained  in  the 

?*ven  number,    and  how  many  single  things  remain  over, 
hen  by  Rule  160,  find  the  value  of  one  dozen,  which  value 
multiply  by  the  number  of  dozens,  and  add  to  the  result  the 
price  of  the  single  things  which  remained  over. 
Ex.    Find  the  value  of  38  things  at  4«.  Id.  each. 

38  =  3  X  12  +  2 
value  of  12  things  =  £2.  8«.  +  Is.  =  £2.  15«. 

.• 12  X  3 =  £2.  15s.  X  3  =  £8.  5*. 

.• 2     -»  4«.  7rf.  X  2  =  9«.  2d. 

.' 38    =  £8.  5».  +  9«.  2(i.  =  £8.  14*.  2(i. 

Ex.  LXXX. 
1.     Find  the  value  of  12  articles  at  the  following  pricee 


for  a  single  article.     (I)     %d, 
(5)  Ud.     (6)  IH    (7)  2K 
(11)  10i(/.        (12)  1*.  OK 
(15)  1».  9|rf.       (16)  1#.  8<i. 
(19)  2b.  Id.        (20)  3«.  Oid 
(23)  7».  9rf.       (24)  %8.  bi^d. 
(27)  16«.  3H     (28)  18«.  lid. 


(2)    2d.      (3)    U.      (4)"    Id. 
(8)  3|d.      (9)  6id.      (10)  8i(/. 


(13)     U.  Ad. 
(17)  U.  ll^d. 
(21)  4«.  4t/. 
(25)  11«.  Ud. 
(29)  19«.  U. 


(14)  1«.  ^d, 
(18)  1«.  2id. 
(22)  6«.  IH 
(26)  13*.  2d. 
(30)  19«.  6f/. 


2.  At  the  prices  named  as  the  value  of  a  single  article  in 
(1)  to  (12}  inclusive  in  the  last  question  find  the  value  of  24 
articles  ;  at  the  prices  named  m  (13)  to  (20)  inclusive  find 
the  value  of  48  articles  ;  and  at  the  prices  named  in  (21)  to 
(30)  inclusive  find  the  value  of  144  articles. 

3.  At  the  prices  named  as  the  value  of  one  article  in 
quests  1.  (6)  to  (20)  inclusive,,  find  the  value  of  (1)  13; 
(2)21;  (3)  28;  (4)  35;  (5)  41;  (6)  44;  (7)  67;  (8)  72; 
(9)  153  :  (10)  182  articles. 

155.  To  find  the  value  qf  tO  things,  the  value  qf  one  thing 
being  given. 

RuLB.     Reckon  each  shilling  in  the  given  value  as  £1,  and 

— — —     j-— — — — J    .^.^..«^>,     ,_.„._.^j     t/-_ij_tjV      ssi3     V.U7     V  rr  cii  fell 

thus  Id.  as  1«.  Sd.,  and  if  there  be  farthings,  each  fartl 
one-fourth  the  value  of  each  penny,  or  Iq.  as  5d.  Ac. 

Ex.     Find  the  value  of  20  things  at  2«.  S^d.  each. 


if  .1 
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B  V  the  Rule, 

The  VAlae  required  -  £1  X  2  4-  (1«.  8<l.)  X  8  -f  6<?.  X  2. 

-  £2  +  13».  4(/.  -».  lOd.  »  X2.  14».  2<«. 

Reason  for  the  Proceu, 

20thing8»t  1». -20#. -£1|  .•.20thmM»t2a.   * 

=  £1X7  -  n, 
20  things  ftt  lc{.=>  1«.  ^l,  ;  ,\W  :,iiiogi  at  8<A 

■=  1«.  S  /.  X  d  »  130.  4c;. 
la   8d 
20  thing!  At  Jd.  -=— ^~— 1,  or  20  things  at  \d,  =  10c/. ; 

.•.  value  of  20  things  at  2«.  SJd  =«  £2.  M*  '>'!.. 

156.  To  ^nd  <A«  vaiue  qf  100  things,  U^s  value  qf  one  thinQ 
being  given, 

UuiM,     Beokon  fs&uh  ahilling  in  the  ^yen  value  as  £5; 
reduce  the  pence  erri  farthings  in  the  given  value  to  farth<\ 
ings,  then  reckon  or^ch  farthing  as  equal  to  2s,  Id, 

Kx.    Find  the  7  Jue  of  100  things  at  2s,  6id.  each. 

By  the  Rule,  since  5ld,  =  21^. 

The  value  req*.  =£5X2  +  2a.  X  21  +  \d,  X  21. 

=  £10  +  £2.  2s,  +  Is,  9d,  =  £12.  3s.  9d. 

Reason  for  the  Procsss, 

100  things  at  U.=  £5;  .-.  100  things  at  2».  =  £5  X  2  =  £10. 

Again  since  Id  =  4q,,  UJdng  Iq,  as  equal  to  Ic^.,  we  mul- 
tiply by  4. 

Also,  since  2s,  =  96q,,  taking  Iq,  as  equal  to  2s,,  we  m  ?ltiply 

.  •.  taking  Iq,  =  2*.  +  Id.,  we  multiply  by  96  +  4,  or  100. 

157.  To  find  the  interest  (  *  anp  mm  q  money  for  any 
numhei  of  months  at  6  per  cent. 

RuLB.  Divide  the  number  of  months  by  2  ;  the  quotient 
is  the  interest  in  cents  of  $1  f  1  he  given  time  j  m  'fciply 
the  quotient  by  the  given  principal  and  the  product  is  the 
interest  required. 

Ex.  1.  Find  the  interest  <m  $78.66  for  2  yrs.,  7  mo.,  at  6 
per  cent,  per  annum. 

By  6ue  Kule, 

S  yrs.  7  mo.  =  31  months ;  V  =  !-!• 
.-.  in*,  req^.  =  15i  X  $78.56  =Aiiai7(}8. 
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RetuonfoT  0^  Proceu. 
Th«  inteiert  o*  $1  for  1  month  r^  J  or 
.*.  half  the  number  of  monthi  wUl  e^  yreM  the  interest  in 
3enti  of  |1  for  the  given  time. 

Note  1.  It  will  be  quite  easy  to  obtain  from  the  abore  the 
interest  at  any  other  rate  than  6  per  cent. ;  by  first  obtaining 
the  interest  as  directed  above  and  then  by  Practice  to  add  or 
subtract  as  the  case  may  require. 

F^.  2.     Fmd  the  interest  of  $80  for  15  months  at  8  per 
cent,  per  annum. 
At  6  per  cent.  in*.  =«  $6,  as  by  the  above  Rule ; 
«*.  at  8  per  cent.  in*.  =  $6  +  i  of  $6. 

=  $8. 
Ex.  3.     Find  the  interest  on  $110  for  10  months  at  5  per 
cent,  per  annum. 

At  6  per  cent.  in*.  =  $5.50  by  the  Rule  i 
.'.  at  5  per  cent.  in*.  =  ^5.50  —  ^  $5.50. 
f  =  $5.50      91f  cents. 

=  $4.58^. 
Note  S.  If  there  are  days  in  the  question,  the  interest  may 
be  found  for  SI  by  ividing  the  days  by  6  and  reckoning  the 
qiiotient  tentns  of  a  cent,  which  being  added  to  the  result 
obtained  in  the  Rule,  will  give  the  interest  of  $1  for  months 
and  d*.  rn,  and  consequently  for  any  amount. 

Ex.  4  Find  th  interest  on  $90  for  6  months  and  24  days 
at  6  per  ;    at  p«     »  mum. 

on  4\  --  3  4  cents,  by  the  Rule; 
m  $90  =  3-4  cents  X  90. 
=  t\m. 

Jcii.   LiX  XXI. 

Find  the  interest  6  per  cent,  per  annnm  r  (1)  On  $37 
for4mont  IS.  (2)  On  $42  for  6  months.  (3)  On  $55  for  8 
month...  (4)  On  $75  for  10  months.  (5)  On  $110  for  7 
months.  (6)  On  $38  50  for  9  ipouths.  (7)  On  $84.25  for  12 
months.  (8)  On  $120  for  15  niunths.  (9)  On  $22^  ai-  IS 
months.  (10)  On  $678.50  for  8  .  lonths.  (11)  On  $42'" 
for  9  months.     (12)  On  $328. 50  f -  r  9  months 


In* 

ir' 


4 


/ 
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AKSWEES. 


Ex.  I.     (p.  10.) 

^^K?'  *^  ^'  ^*  ^'  ^'  ^'  2.  10,  1,  12,  19,  5,  11,  16.  9  14. 
20,  27,  33,  49.  60,  55.  17,  30.  4.  88,  35,  03.  20.  70.  80,  9  i,  13. 
52.  6.  9,  10.  11,  12.  13,  14.  15.  10,  17 ;  40,  47,  43,  49,  50, 
88,89,90,91,92,93,94,95,06.97,98. 

Ex.  II.     (p.  11.) 

1.  106,  150,  200,  287,  310,  431,  655,  919,  807. 

2.  196,  197,  198,  199,  200,  201,  202.  203,  204,  205,  206.  207, 
208,  209,  210.  211,  212,  213 ;  612,  613.  614.  615.  616,  617,  618 
619  ;  948,  949,  950,  951,  952,  953,  954,  956,  956,  957,  958,  959, 
960,  961,  962,  963,  964,  965,  966,  967,  963,  969. 

Ex.  III.     (p.  12.) 

1.  4585,  7321,  9798,  7006. 

2.  5004,  5400,  5040,  8030,  8306,  8360.  9909 

3.  76635,  90909,  10004,  87050,  90001,  64064,  83000. 

Ex.  IV.  (p.  13.) 

1.  105,  8790.  37071,  30402,  77700.  24817. 

2.  105409,  8008013,  7650090,  64000400,  89044001. 
604623024,  900300800,  53000503. 

3.  6006070007,  83401001010,  7004089200,  99000000a 

Ex.  V.     (p.  14.) 

1.  Seven,  thirteen,  four,  nine,  eighteen,  five,  twenty,  eleven, 
five,  fifty,  thirty-four,  twenty-nine,  three,  seventeen,  fifty- 
three. 

2.  Nineteen,  eight,  fortv-one,  eighty- eight,  twenty-seven, 
seventy-two,  ninety  four,  forty-nine,  sixteen,  sixty-one,  nine- 
ty-eight,  eighty,  fifty-six,  twenty-eight. 

3.  One  hun<lred  and  seven,  one   hundred  and   seventy, 

one,  eighty,  eight  hundred,  eight,  nine^hundred  and  fifty-six, 
eight  hundred  and  three,  six  hundred  anas^hty-four. 

4.  Four  thousand  five  hundred  and  six,  fiY«"tAoua&nd  eighfc 
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hundr«< 
thousan 
five  hue 
thonsari 
huudrec 
6.  T 
twelve  1 
ten  thoi 
hundred 
seventy 

6.  T 
thirty  n 
ty-aix  m 
eight  hi 
dred  an( 
thousan 

7.  O 
ninety-t 
dred  an( 
sand  fiv 
sixty  th 
billions 


1.    1ft 

15;  18; 
7.  12  yr 


1.  37. 
7.  115. 
la  214. 
18.  1540 
23.  1551 
28.  2018 
33.  2826 
37.  287. 


1.  148 
?.  2124. 
12.  3239 
16.  3715 
20.  2222 
11 


S.   14, 

80,91,  13, 
IS,  4y,  50, 


,  206,  207, 
,  617,  618, 
,  958,  959, 


O. 


xx 

y,  eleven, 
en,  fifty- 

ty-seven, 
)U6,  nine- 
seventy, 

fifty-six, 

r. 

ind  eighl 
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hundred  And  Mrentj,  five  thou««nd  and  eighty-Mven,  six 
thousand  nine  hundred,  six  thousand  and  nine,  two  thousaiul 
five  hundre«l  and  eighty,  seven  thousand  and  forty-five,  seven 
thousand  five  hundred  and  ninety-one,  lix  thousand  two 
hundred  and  seventy -five. 

6.     Twenty- four  thousand  seven  hundred  and  fourteen, 
twelve  thousand  five  htintlred,  ten  thousand  and  twenty-five, 
tenthoii    viul  two  hundred  and  five,  seventy  thousand  four 
hundred  and  fifty-seven,  seventy-four  thousand  and  seven 
seventy-seven  thousand.  ' 

6.  Three  hundred  thonsand  el^ht  hundred  and  sixty-throe, 
thirty  millions  eighty  thousand  six  hundred  and  thirty,  nine- 
ty-six millions  four  hundred  thousand  two  hundred  and  fifty, 
eight  hundred  millions  four  hundred  thousand  three  hun- 
dred and  seven,  five  hundred  and  seventy-two  millions  sixty 
thousand  four  hundred  and  ninety-five. 

7.  One  hundred  and  twenty  millions  one  hundred  and 
ninety-two  thousand  seven  hundred  and  three,  eight  hun- 
dred and  ninety  millions  six  hundred  and  forty-seven  thou- 
sand five  hundred  and  sixty,  one  billion  and  fifty  millions 
sixty  thousand  four  hundred  and  twenty-nine,  one  hundred 
billions  and  oneu 

Ex.  VL  (p.  16.) 

..^\}\.  ^'  ^'  ^-  26  4.  11;  16;  18;  18;  23;  17; 
15;  18;  25.  5.  25;  20;  34;  28;  36;  45;  46.  6.  29  boys. 
7.  12  yn.     8.  30  chickens.  ^ 


1.  37. 

7.  115. 
13.  214. 
18.  1540. 
23.  1551. 
28.  2018. 
33.  28260. 
37.  287. 


Ex.  VII.  (p.  19.) 

2.  69.    3.  99.    4.  99.    5.  95. 

8.  110.   9.  200.   10.  214   11.  213. 

11  241.    15.  503.    16.  1741. 

19.  2201.   20.  1364   21.  1920. 

24  2514   25.  1665.   26.  2451. 

29.  14658.   30.  27640.   31.  27832. 


6.  71. 

12.  186. 

17.  2133. 

22.  1549. 

27.  2148. 

32.  35735 


34  29635.    ,35.  28207.    36.  100  marbles. 
38.  9770.  39.  $42068.  40.  3554  oranges. 

Ex.  VIIL     (p.  20.) 
2.  316.      3.  295.       4  291.       5.  340.      6.  1851. 


•5  A      rtexf  A 


1  1        €%e\/^  p^  i\t\ 


1.  148. 

7.  21^4. 

i2.  323915.    13.  400257.    14  3f  064    15.  152375, 
16.  37155818.  17.  24601758.  18.  17135756a  19.  260342506, 
20.  222275.  21.  186839.  22.  72268.  23.  194207. 
U 


J 


.u> 
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Ex.  IX  (p.  21.) 

1.  2641560.    2.  5074223.    3.  226987.  4.  9948324, 

6.  80169315.  6.  1642844613.  7.  5481487220.  8.  3582727022. 
9.  5198944018.  10.  2553242166.  11.  4S03131181. 
12.  6137065059,    13.  434883345.    14.  100.  15.  982. 

16.  $3185.    17.  165802. 

Ex.  X  (p.  26.) 
1.  4.   2.  12.  3.  28.  4.  50.   6.  26.   6.  546.   7.  156. 
8.  6.   9.  2.   10.  5a   11.  36.   12.  9.   13.  16.   14.  35. 
15.  184.    16.  167.     17.  188.    18.  198.    19.  601. 

20.  594.  21.  205.  22.  87.  23.  89.  24.  109.  25.  179. 
26.  98.  27.  109.  28.  398.  29.  13;  42;  38;  114;  198; 
174.  30.  $260;  $40.  31.  19.  32.  31.  33.  8.  34.  7 
cents. 

Ex.  XL    (p.  26.) 
1.  1921.       2.  3711.       3.  999.       4  2239.      6.  4484.      6. 
1929.     7.  3205.     8.  4684.      9.  3401.      10.  7889.     11.  3025. 

12.  806.        13.  25184.        14.  21023.        15.  8.        16.  18173. 

17.  168079.      18.  8639494.      19.  19075299.      20.  555939946. 

21.  2899;  99'?333.  22.  5986.  23.  15022.  24.  1891 ;  72. 
25.  68 ;  140.  26.  $217  in  debt.  27.  19th  atep  from  bot- 
torn,  26th  step  from  the  top.  28.  5  officers,  58  children,  47 
able-bodied,  23  infirm.  29.682.  30.45718.  31.7096305. 
32.  56289613.     33.  66291414.     34.  $260.     35.  $8337588. 

Ex.  XII.    (p.  28.) 

1.  Ill;  VII;  XI;  IX;  XII;  XVI;  XVIII;  XXV; 
XXVIII ;  XXXVII ;  XL  ;  LIII ;  LIX  ;  LXII ;  LXXVII ; 
LXXXIV;  CIII;  CLVII ;  CXO ;  CC ;  DCLI; 
DCCLXXXIII;   MCCIV ;   MDXXVII ;   MDCCCLXV. 

2.  three,  3 ;  six,  6 ;  eight,  8  ;  thirteen,  13 ;  fifteen,  15 ; 
seventeen,  17;  twenty,  20;  fifty-four,  54;  eighty-one,  81;  one 
hundred  and  eleven.  111;  six  hundred  and  five,  605;  five 
thousand  and  two,  5002 ;  one  million  one  hundred  thousand, 
1 100000 ;  two  thousand,  2000 ;  seven  hundred  and  forty-nine, 
749;  one  thousand  eight  hundred  and  sixty -five,  1865. 

Ex.  XIII.     (p.  30.) 
1.  106.      2.  94.        3.  176.        4.  112.        6.  144.       6.   180. 

7.  87.      8.  225.      9.  108.       10.  204.       11.  332.       12.  450. 

13.  335.  14  215.  16.  216.  16.  594  17.  408.  18.  189. 
19.  371.     20.  360.      21.  616.     22.  621.     23.  486.     24.  200 


25.  990. 
Jl.  1374 
36.  2982. 
a.  5600. 
bushels,  i 
pence.    A 


1.  1809 

6.  485340 
11.  23148 
15.  23492 
11611476, 
42575412, 
32268306, 
55317096. 
34389545( 
10316863( 
36363412, 

(5)  11176< 
60292082{ 

(6)  1975; 
39506172J 
11851861{ 


1.  mM 

6.  32643. 
11.  50616 
15.  4546S 
19.  18315 
23.  72591 
27.  7851C 
30.  35344 
3.3.  66350 
36.  62243 
280812861 
40.  Seel 


1.  4504 

5.  318844 
8.  408806 
11.  10045 


4.  9948324, 

3582727022. 

4S0313118i. 

15.  982. 


46.  7.  156. 
16.  14.  35. 
19.  601. 
9.  25.  179. 
i;  114;  198; 
3.  8.      34.  7 


5.  4484.  6. 
.  11.  3025. 
16.  18173. 
1.  655939946. 
i.  1891 ;  72. 
ep  from  bot- 
I  children,  47 
31.  7096305. 
3337588. 


Ill;  XXV; 
;  LXXVII; 
I ;  DCLI ; 
:CLXV. 

fifteen,  15; 
one,  81;  one 
B,  605  ;  five 
3d  thousand, 
i  forty-nine, 
18G5. 
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25.  990.  26.  583.  27.  957.  28.  1001.  29.  720.  30.  588- 
}l.  1374.  32.  2400.  33.  2091.  34.  1104.  35.  3885. 
36.  2982.  37.  3353,  38.  6335.  39.  6680.  40.  4383. 
a.  6600.  42.  5918.  43.  10656.  44.  8448.  45.  429 
bushels,  2574  shillings.  46.  756  pci^ce,  1764  pence,  3024 
pence.    47.  44  cents.    48.  44.     49.  885. 

Ex.  XIV.    (p.  31.) 

1.  18098.  2.  11698.  3.  29619.  4.  114228.  o,  24228. 
5.  485340.  7.  416160.  8.  404825.  9.  3073630.  10.  388064. 
11.  231483.  12.  346284.  13.  500592.  14.  833184. 
15.  234927.  16.  1098444.  17.  (1)  7740984,  19352460, 
11611476,  27093444,  15481968,  34834428,  23222952,  30963936, 
i2575413,  46445904.  (2)  9219516,  23048790,  13829274, 
32268.306,  18139'^'32,  41487822,  27658548,  36878064,  50707338, 
55317096.  (3)  171947728,  429869320,  257921.^:92,  601817048, 
343895456,  773764776,  515843184,  687790912,  945712504, 
1031686368.  (4)  18181706,  45454265,  27272559,  63635971, 
36363412,  81817677,  64545118,  72726824,  99999383, 109090236. 

(5)  111760184,  279400460,  167640276,  391160644,  223520368, 
502920828,  335280552,  44704C '36,  614681012,  670561104, 

(6)  1975308642,  4938271605,  2962962963,  6913580247, 
3950617284,  888888^889,  5925925926,  7901234568,10864197631, 
11851851862.  18.  98  miles.  19.  888  mUes. 


►8. 
16. 


6.  180. 
12.  450. 
18.  189. 
24.  200. 


1.  a?34. 

6.  32643. 
11.  50616. 
15.  45468. 
19.  183150. 
23.  725912. 
27.  785103.3000. 
30.  353446772. 
33.  66350.3082. 
36.  622439160. 
2808128627515. 


Ex.  XV,  (p.  34.) 

2.  18306.   3.  9108.  4.  32454.   6.  67706. 
7.  23790.   8.  22385.   9.  77341.   10.  42182. 


12.  79992.    13.  218075. 
16.  303102.    77.  6964704. 
20.  331200.    21.  308163. 
24.  1619723.  25.  52470000. 

28.  244366672. 

31.  844.15512. 


14.  281504. 

18.  4328192. 

22.  250200. 

26.  492463028. 

29.  140645085. 

32.  736924245. 

35.  8106030522. 


40.  See  16,  16,  17,  18. 


34.  593928000000. 
37.  33146651;  1368500000;  791627400; 
38.  148672.  39.  (1)  61299 ;  (2)  6148000a 


1.  45n49Sft.?».  o 

5.  31884470. 
8.  40880656300. 
II.  100453365411. 


Ex.  XVI.    (p.  34.) 
13I29n05?'2-    9.  4gi(VU7ai5.    4.  4r^r>0621f?- 
6.88789980848.  '      7.66260901808. 

9.  69312233476002.         10.  183811.30076. 

12.  167693610868.  13.  8943214050. 

L 


t'"\ 
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14.  27416327796.       15.  109588282650.      16.  6n435674.«fis,i.; 
17.  495562849756.    18.  67226401140.    w!  i883477a670. 

Ex.  XVII.    (p.  37.) 
lej;  ilt  fit "  '  *^''  ^"*'  "« '  ^^»'  '««'  »2« '  in.  111.  12j , 

A-itil^^^^' '"'  "'  '^t'  '"A.  "A;  261. 11  A. 

21 A  •  «*'lo*2"'^ '  ^^*'  '"'^'  '^'^  '  '**'  2^*'  "A  !  421,  321, 

12!i,  U''htk^.%:^'-  ^''"  ^''■^'  "'^«'  ^«A>  90,,. 
656»,  41^^. '^\i""'  '''*•  '"'  ^^A  ;  7841,  588A,  642,^, 

8181  ISa^&4A  '  ''^*'  ®**'^'  ^^^ '  ^"^^^  «88»'  82«A; 

85k\'dt,1^^.tSrS"'''''''''^'*'"^'^' 
4822A,'Sl'4!f^|:    ^'^A,    8182,',     11251  J.    7500A, 

85^k3'r^5yr&9Tf8&A'.^'''^»' «^^'''^«^''' 

56^^3:.|fim855T?S87f!SI>,.  "^^^^     ^^^'^^^ 

13.    66725  time*.  19871.       14,     (1)9.     (2)1613.       15   54 

'*'°**-  A  ^LLp*""^*'      ^7-  S^^>-       18.  11946419       19.  Cook 

S^^^i™    f  1    A    ""-^'^r^^*    ^11^'     housekeeper     $2244. 
2U.  1728.    21.  6.    22.  20  oranges.     23.  35  p^knivei. 

Ex.  XVIII.     (p.  41.) 
1.  12  J  40  ;  63  ;  94.     2.  45  ;  29  ;  65  ;  97.     %.  67  •  79  •  88  .  n'\ 

4.  2U      798  ;    885  ;    102.         5.  805      682  •    m'-  357  •  ifio 

I?f   t.T'^i  *^7  '  9^^  '  738  ;  93845796V58W3.    7:  ^7 
569;    3094.     8,   1987;   7071;    650.     9       9009  •    ?i^fi  •    qqr 
10.  21503  rem.  5  ;  3450  ;  mre^Ull       1^6709^^^6142 
rem.  136;    4655  rem.  603.       12.    103944-    175971   imfifi 

^T,    8V366  rem/wr   ir2(^f   rem.' 1  ;  low'- ^Ig 
16.  3(810;   3250450.    7308641a,      Jj.  naj.      ig.  jgo  (»i„. 


Ills 
1 1^ — 


35674536845. 
i77a670. 


7in|,i2i; 

5  26|,  UA, 

V,  131? ;  28, 

iV  ;  42t,  32^, 
76A;  101  i, 
70A ;  90i\, 
88/7,  642,\; 
mh  82^1?^; 

76f;7124iV, 

J,    7500 A; 

9370068A, 

,     7544045, 

3.       16.  54 

19.  Cook 
?er    $2244. 


79  ;  88  ;  73. 

357;  460 
I.    7.  347 
»436;    388 
>6;   76542 

rem.   66 

S2 ;   462.1 

^00 :  65339 

OO;  770071. 
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19. 
24. 


HI. 
420. 


20. 
25. 


360  rem.  52.      21. 
403.     26.  372547. 


«3Hk. 


$3. 

28. 


23. 
$10. 


177 

1000. 


22. 
27.  17129? 

Ex.  XIX.     (p.  43.) 
1-  3iV  4rV,  5iV,  8,  13t\,  26,   150^%;    lU,  2 A  21%   4  61 » 
13.  75,V;    1,V,  IH,  11^,  21^,  4iJ,  81'*;  60,V  ^^'    '    ^'' 

iH.i,"o^ii^;^rii6^^^^^ 


L^:^^X'  «!?*'  3278;    1^,  4,V.,  3/a:  l/A, 


4067VTr,  1639. 


3UAV 


►iVi»V ; 


mn\ 


6  970 


342^,'i 


.  1 

T>0 


7. 


7096  §p» 


11. 


1100, 


1. 

4. 

7. 
10. 
13. 


3.  329AV     28H*.    3708iU;    79^^!^, 
62Ha,      4,VA,      693 
8306iVoVWVA. 

4.  8S9765§gf     6.  8078|^|H.     6.  66970Uf. 
8    99924Cl|y.     9.  2144|||U.     10.      1302,^7- 
91 6  and  800  men  over.     1 2.     956^  U  g^^. 

Ex.  XX.     (p.  61.) 

3.  4167680  drs. 
6.  31518396  sq.  in. 

9.   15620  yds. 

12.  7040  qts. 
15.  276400  grs. 

18.  3499  nls. 

5.20784  in.     23.  300362  farV  '  247604800  g-^^'  2^5^l2o'nh' 
K  uf  •  ^^^^' ^''*     28.  82800  scs^    29    378  gall 
^       Ex.  XXI.     (p.  63.) 

«07Q      u  'Y' .     ,    X  2.  2  lbs.  3  01.  8  dwt.  20  grs. 

2273  gaUs.  3  qts.  1  pt.         4.  403  lea.  2  ml^.  7  fur.  ]6  no 

11517  mis.  1  fur.  27  po.  2  yds.  11  in.  9  Is. 

14997  tons  8  cwt.  1  qr.  14  lbs.  10  oz.  12  drs. 

\  f      ^u'^'-i^  P^l^Jt.  9  m.        11.   17  ll>s.  3  dwt.  14  grs. 

3  tons  19  c.vt.  1  lb.  6  oz.  13.   122  Vm.  3  drs.  17  grs. 

2  wks.  5  dy..  23  hrs.  68'  13^  15.  85  ac.  2  ro.  20°po 

?i    *!'  ^^  ,n  n.o*7-,  '^^  *^-  ^  ^«-  15  po.  16i  yds. 

."1  vas.  I  or.  19.  3fi*  9.1' SiV'  —     ~  ./  .       4  j 


681440  far.  2. 

3842027640  sq  in. 

24480  rtiins. 

1074088  c.  in. 

2030400  mins. 
16.  90425  half-pence. 
19.  2281906  far. 
22. 
26. 
30. 


1085070  inches. 
5.  80925051s. 
8.  16820  grs. 
11.  440  gills. 
14.  158304  grs. 
17.  1062864  sq.  yds. 
20.  21667  lbs. 


1. 
3 

6. 

7. 

8. 

9. 
10. 
12. 
14. 
16. 
18. 
21. 


Ol\      O^'f^ 


5<iis  hhda.  19  gals.  2  qts. 


A 

J 


w«     v/    i^l'it. 


15? 1 1  bu.  65  lb£.  24:  2941 1  bu.  2G  lbs. 
$:*t»7.'17.    27  £1014  4«.  'did. 


22.  506hh.l8.  14  gala.  1  qt, 
23.  121  bu.  3  lbs. 


i{ 


%\ 


^.^m- 


//',< 


'/ 
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1. 

4. 

5. 

6. 

8. 
10. 
13. 
14. 
15. 

1. 
3. 

5. 

7. 

8. 
10. 
12. 
14. 
15. 
16. 
18. 
19. 
21. 


1. 

3. 

5. 

7. 

8. 
10. 
12. 
14. 
16. 
17. 
19. 
21. 
23. 
25. 


1. 

4. 


Hi.  XXII.    (p.  64.) 

$94  64.        2.  £20.  12j.  Zd.        3.  10  qn.,  24  lbs.,  1  <m. 

107  lbs.,  1  oz.,  10  dwt.,  17  grs. 

55  lbs.,  1  oz.,  6  drs.,  2  sc,  1  gr. 

f  17255.22.  7.  288  tons,  2  cwt.,  2  qw.,  23  lbs. 

678  yds.,  2  qrs.  9.  79  mis.,  3  fur.,  9  per.,  3  yds. 

£146. 17«.  IK    11.  liedys.,  8hrs.,  35',  12".    12.  $8470.12. 

42  ttc,  2  po.,  25  po.,  6  ft.,  40  in. 

99  tons,  8  cwt.,  3  qrs.,  12  lbs.,  11  oz.,  16  di*. 

Ex.  XXIII.     (p.  66.) 
£15.  8«.  6d  2.  9  lbs.,  11  oz.,  3  drs.,  16  grs. 

2  lbs.,  10  oz.,  7  dwt.  4.  2  mis.,  6  fur.,  36  po.,  1  yd. 

13  yds.,  1  qr.,  2  nls.,  2  in.     6.  28  c.  yds.,  23c.  ft.,  1443 in. 

1  ac,  2  ro.,  38  po.,  1  yd.,  2  ft.,  142  ir . 

6  dys.,  9  hrs.,  49  min.,  57  sec.  9.  £53.  17».  lOfd 

2  qrs.,  15  lbs.,  11  oz.,  14  drs.  H.  $1068.89. 
95  cords,  110  c.  ft.             13.  $27.69. 

107  ac,  2  ro.,  34  po.,  29  yds.,  7  ft.,  118  in. 

79  c.  yds.,  21  c.  ft.,  1377  c  in. 

27  mis.,  29  per.,  1  ft.,  10  in.  17.  6',  39^,  39*. 

5  tens,  16  cwt,  2  qrs.,  23  lbs.,  11  oz.,  1  dr. 

10  yds.,  2  qrs.,  2  nls.,  2in.    20.  70bu.        ks..  IgaL.  2qtt. 

673  bu.,  1  gal.,  2  qts.  »  e  »  h 

Ex.  XXIV.  (p.  68.) 
^24.  195.  2.  52  lbs.,  5  oz.,  4  dn. 

/4  lbs.,  1  oz.,  1  dwt.,  16  grs.   4.  139  yds.,  2  qrs.,  3  nls. 
167  mis.,  6  fur.,  1  per.,  \  yd.  6.  $1660.33. 

129  cwt.,  1  qr.,  11  lbs.,  7  oz.,  8  drs. 
58  mis.,  5  fur.,  18  po.,  1  yd.,  9  in.        9.  $6099.30. 
86  wks.,  8  hra.,  56  min.       11.  95  ac,  36  per.,  3  ft. 
£146.  35.  ^id.  13.  899  lbs.,  8  oz.,  4  drs. 

23  bu.,  1  pk.,  3  qts.       15.  21  dy:;.,  15  hrs.,  50  min. 
50103  gals.,  2  qts.,  1  pt. 

4382  dys.,  21  hrs.,  47  min.,  24  sec.  18.    £812.  ISs.  0^ 
134  ac,  3  ro.,  31  po.  20.  $3572.16. 

25043  bu.,  2  pks.,  1  gal.  22.  £840.  11*.  6d. 

219  lbs.,  8  oz.,  10  dwt.,  12  grs.  24.  $7342. 

£159.  165.  6|cZ.  26.  $22503.  27.  381  mis.,  12  po.,  2  yds. 

1583  ac,  2ro.,  12  po.  2.  1500  nds.,  6  po.  3.  £2817.  12«. 
1621  Ibi.,  4  oz.,  16  dwt,  13  gri.      6,  £351. 135.  9d 


B.,  1 


.,  23  lbs. 
r.,  3  yds. 
18470.12. 


.,  16  gTS. 

»o.,  1  yd. 
,1443  m. 

7a.  lOfd 
^068.89. 


ay,  39*. 

J.,  2  qt«. 


z.,  4  dn. 

s.,  3  nla. 
^660.33. 

56099.30. 

ler.,  3  ft. 

z.,  4  drs. 

50  min. 

16«.  0^. 
13672.]  6. 
lis-  6d. 
t.  $7342. 
».,  2  yds. 

817.  I2«. 
13d.  9d 


Ay-SWEJiS. 
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e.  1484yda.,2qTi.,2ni».   7.  188cwt.,  221b8.,  11  oz.,  lOdrs. 

«•  f?9J2.  4*  9K  9.  $7321.30. 

10.  1493  c.  yds.,  11  c.  ft.,  1332  in. 

n.  182  lbs.,  10  oz.,  1  dwt.,  13  grs.  12.  £3743.  7«.  lOd. 

13.  688  dys.,  6  hrs.,  40  min,,  14.  6297  lbs.,  1 1  oz.,  4  dra. 

;5'  ?2?Z^  ^^''  ^  <^^-'  18  d'^-.  6  grs.        16.  £3676.  13a.  md, 

17.  1319  ac.,  0  ro.,  0  po.,  13  yds.,  4  't.,  48  in. 

18.  1034  mis.,  2  fur.,  4  po.,  3  in.  19.  £2100.  18s.  Sd. 
20.  $118576.     21.  8500  bushels. 

Ex.  XXVL    (p.  61.) 
352  cwt.,  2  qrs.,  21  lbs.,  13  oz. 
33772  lbs.,  10  oz.,  18  dwt.,  16  gra. 
1870  cwt.,  3  qrs.,  23  lbs.,  4  oz.,  5  drs. 
10826  lbs.,  8  oz.,  5  drs.,  2  sc,  4  gra. 
$66.04.         9.  $97.50.         10.  12  owt., 
$40000. 

Ex.  XXVII.    (p.  63.) 
£55.  16«.  lid,  2.  29  lbs.,  8  oz.,  3  dwt.,  6  grs. 

24  mis.  1  fur.,  19  po.,  3  yds.,  10  in,         4.  23  yds.,  2  nla. 
144  lbs.,  3  oz.,  4  drs.,  8  ii  grs.  6.  £188.  19*.  H<i. 

2  tons,  10  cwt.,  12  lbs.,  10  oz.,  lOf  drs. 
17  ac.,  1  ro.,  30  po.,  iO  yds.,  6  ft.,  65] i  in» 

3  qrs.,  11  lbs.,  13  oz.,  5m  drs. 
6  mis.,  7  fur.,  14  po.,  3j%\\  in. 

6  bu.,  1  pk.,  1  gal.,  f  J  pt. 

4  lbs.,  4oz.,  1  dr.,  1  scr.,  1  Iff  grs. 

7  fur.,  23  po.,  5  yds.,  1  in.,  l^Vi  1«. 
1  ac,  1  ro.,  9  po.,  22  yds.,  5  ft.,  14J?| 


1. 

2. 
4. 
6. 
SI 
11.^ 

1. 
3. 
5. 
7. 

8. 

9. 
10. 
11. 
1.3. 
14. 
15. 
16. 
17. 
18. 
19. 
21. 
23. 
26. 


3.  £2194,  10«.  7d. 

5.  £2771.2*.  14rf. 

^L   7.  $470.25. 

1  qr.,  7  lbs.,  8  oz. 


12.  £52.  16«.  2|c/, 


in. 


1  ton,  1  cwt.,  3  qrs.,  2  lbs.,  12  oz.,  10i|J  dn. 
5c.  yds.,  11  eft.,  961 H5  c.  in. 


Isc,  lIHlgri. 


4  lbs.,  4  oz.,  3  drs. 

fo'^';.^?  ^^'  ^  ^^*  '  ^'^"  S^'  20,  £2.  10*.  eiUd, 

li^'Jt.  22.   1 15  dys.,  5  hrs.,  54  min.,  221g«  sec. 

ffj^^^tu    .  '*•  ^»3  39f§9.  25.  $1.64i4  .$l!91||5. 

$4.65,     27.  $1.15.     28.  $2.53||. 


Ex.  XXVIII.     (p.  64.) 
I.  9  times,         2.  3  timesc         3.  436  times, 
6.  251U  times.      6.  811,1  times.      7.  9  times. 

Ex,  XXIX.    (p.  65.) 
L  $iei.2&.        2.  $231.85.         3,  S83l.53i. 


4.  3  times. 
S.  24  tinjes. 


4.  $G15.63J, 
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6.  $S71.40.      «.  |;?279.12i.       7.  $2451. 98f.      8.  $253,961. 
9.  $3650.50.     10.  $2845.09^.     11.  $4468. 12^.      12.  $189.56. 

13.  $8069.33i.      14.  $301,944.      15.  $151.72^.      16.  $350.75. 

Ex.  XXX     (p.  66.) 

1.  £54.  6«.  U,  2.  £81.  17«.  9(4 

4.  £21.  28.  6d,  5.  £18   198.  9(i. 

7.  £216.  19«.  ^d.  8.   £290.  12». 
10.  £484.  6*            11.  £563.  la.  5|<i. 


3.  £4.  6«.  9d. 

6.  £31.  6/».  lOK 

9.  £348.  S8.  \^d. 

12.  £U46.  7«.  ^d. 


Ex.  XXXI.    (p.  66.) 


PAPER  I. 

1.  117934  2.  107766.  3.  3653012. 

5.  2  mis.,  6  fur.,  la  per.,  6  yds.,  1  ft.,  10  in. 

6.  let,  $5.60,  $17.17  ;  2nd,  $11.57. 

PAPER  n. 
1.  £362.  19«.  9d, 

3.  183  ac.,  1  ro.,  24  per.,  26  yds.,  71§?  ft. 

4.  $9.48|iV.       6.  6  dresses,  £2.  15«.  IJ^d.  each. 


C  1898307. 


2.  $63.47, 
6.  $3227.42. 


PAPEK    III. 

1.  £46.  145.  6d.     2.  $7000,  $21000,  $35000.     3.  £13.  12«.  9d. 

4.  1  ro.,  18  po.,  5  yds.,  2  ft.,  and  16^  ft.  over. 

6.  17  cwt.,  1  qr.,  8  lbs.,  10  oz.,  5  drs.,  and  89  drs.  over. 
6.  6  hours,  54  min. 

PAPER  IV. 

1.  $148.15.      2.   11,  18.       3.  9,  18,  27.       4.  owner  of  net,  8 
dozen ;    owner  of  boat,    16  dozen ;    each    man,   32    dozen. 

5.  2301696  pores.    6.  42000,  42889. 


PAPER  V. 

1.  6255647664981.   2.  861447920. 
6.  465335.   6.  95587. 


3.  11904.   4.  12752. 


PAPER  VI. 

1,  667872.  2.  $18496471.  3.  $10444830.6.3.  4.  6223f  lbs. 
6.  136  ac.,  3  ra,  14  po.,  24^V  yds.   6.  63433.^ 

Ex.  XXXII.  (p.  71  ) 

1.  %  2.  .^  3.  2.  4.  4.  5.  4.  6.  3.  7.  2.  8.  6.  9.  4 
10.  2.  11.  58.  12.  63.  13.  2.  14.  30.  15.  10.  16.  S. 
17.  none.  IS.  8.  19,  26.  20.  352.  21.  131.  22.  none. 
23  795^   24.  U.   25.  17.   26.  31. 


$263,961. 
$189.55. 
$350. 75. 


•  4»  6».  9rf. 

J.  8«.  lid. 
).  7«.  4^t/. 


1898307. 


I.  $63.47. 
13227.42. 

.  12«.  Qd, 
ver. 


of  net,  8 
2    dozen. 


I.  12752. 


223|  lbs. 


S.     9.4. 

16.  ^ 
22.  none. 


AKSWEHS. 
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1. 
8. 
|)       14. 

19 


(1)    3 


Ex.  XXXIII.    ip.  72.) 
20.    2.  72.     3.  144.    4.  1260.    6.  240.     C.  168.    7.  62S. 
1056.    9.1050.     10.2520.     11.11088.     12.450.     13.1080. 

840.        15.  840.        16.  16380.        17.  1386.        18.  21000. 

43890.  20.  95040. 

Ex.  XXXIV.  (p.  74.) 
4   6    10    14    18   24   34 

7 '   T'   19' 


r    r     7 

119   153 
19"'   19' 


(2) 


378 

84' 
1045 


693    6678   9891  .  670   760 

84    '     107'       i07' 


107 


(1)   ::.      :-r 


(2) 


3 

8' 

7 

54* 

16 

87' 

H 

979' 


12' 

7 

81' 
26 
145' 

77 


'       7' 

204 

19* 
504        693 
84'        84'         84 
10070        14915 

io7~'     "Tot" 

Ex.  XXXV.    (p.  75.) 
3^        3         3         3         7 
20'       24'       36* 
J_ 
108* 
^6         J16 

319'     laaT 

77 


51 
19' 


85 


19' 


48 '      18'       27' 


7 
45' 


16 

2900 


H     11 

207'       445' 


(1)  :;.      ^.      tt;     ^ 


(2) 


30 

T 

72 

969 
67 


4984        8900 

Ex.  XXXVI.    (p.  75.) 
27        39        10       45        ej 


9 
135 
T' 
90 

fo' 

296 
T' 


13'      2'       9*      li 


16 

2' 


105 

"is* 

614 
67  ' 


96 

8^ 


120        684 


10 


870        2109 


67 


72 

sT' 


136 

8"' 


101 

TJ' 


170 

lo' 


lo' 


57 


1. 

9. 

15. 


Ex.  XXXVII.    (p.  76.) 
3.    2.  2J     3.  A\.    4.  4.     5.  ^.     6.  6f.     7.  6?.     8.  6^. 
7-      J^  ^      ^^*  *^^-      ^2-  *^J^     *«•  ^iVr.      i^.  lOJ,Vf. 


I 


182 


ANSWERS, 


7. 
12. 


S 

141 

65* 
3376 


2.25 
12 


Ex.  XXXVIII.    (p.  76.) 
5  7 


8.L«. 


8 


9. 


15 

88716 
126  ■ 


5.«i 


63 

)03J 
2400 


16  ???^^ 


13. 


17. 


14. 


10.  ????1^ 
401 

69057 

465  ' 


l.» 


26253 
1260* 
608543 
3084  * 
Ex.  XXXIX.    (p.  77.) 


11. 
15. 


^8874 
19 
3407 


680 
29160 
2160* 


8. 


9 


12 


35 


19 


^' 


8. 


33G3 
35 

14.  H?. 
8 


9. 


35 


16.  l\ 
15 


10.  L^ 

2 

1& 


16 

I 

36* 


11.  i. 


6.f. 
6 

12.  i. 
11 


7. 


6945 


6 

13.  ?Z?. 

.14 


6309 
22  ' 


1.1 
3 

8.t 
17 

14.!. 

4 


2,1 
3 

9.1. 
13 


3.?. 


Ex.  XL.  (p.  78.) 

4.  -.    6.  -. 
8      8      9 


la  y. 

13 


11.1 
8 


6M 
21 

12.  L^. 
20 


7. 
13. 


19. 


235 

397* 

24.  ?3. 
33 

9  10 
^12'  l2* 


16.  It 
114 

20. . 

136 


16.1 
9 


17. 


191 
279 
945 


1& 


7 

fl' 

31 

84 
827 


22. 


1529 


23. 


7337 
20 


21 


Ex.  XLI.  (p.  79.) 
la*  12*   -  A'   ?   ^  63'  63* 


6. 


110  81^ 

120*  120* 

55  9 

w  ao' 
m 

tid 


-  140  1^ 
*200'  200' 


la 


189   8i4 


8  ?I1?  ?^ 
'6720'  6720* 

560 


11.  .r^ 


iOU8  IU08  1008 

12.  ??i?  ?1^  1???  4465 
8415'  8415'  8415'  8416 


^  33  42 

^•ii'  i8- 

9.1^, 
60 

98   110 

210  210 

.•  1x70 

1260 
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^8874 
19 
,  3407 
680 
29160 
2160* 


6945 
6 


13. 


375 


B. 


7  ^ 

13.  ?Li. 

84 

827 

7337* 

20 
23.  — . 
21 


33  42 

5*  48* 

j^48 

60' 

I    no 

0  210' 
1260' 


133 


1225 

1260* 


1176    800 


1260    1260 

15  ?Zi*    ^^    i???  ^0^ 
*  7200'  7200*  7200'  7200 

149940  319464  340170  484155 

621180*  621180'  62ll8b'  &r^ 


i.  1?*  !5?  1??  1^  ®i 
180'  180'  180'  180'  180' 


16. 


1. 


45  112 
120'  120' 
63  40  4b 
72'  72'  72 

10  12 
15'  15 
396 
604* 


Ig^  90  100  105  108 
120'  120'  120'  120' 


20  220  264  165  90 
*  330'  330'  330'  330' 
Ex.  XUI.  (p.  80.) 


399330  448630 
621180'  621180* 

17.  -?5.  ^. 
120  120 

19.  i«  ??. 
72  72 


o28  27  , 

36  36 

5  315  396  672 

*882'  882*  882 


221     228 


312'   312 


6. 


392  315 
'504'  504* 
3339  3528  3420 
5040*   5040'   SO^iO 


y    40      36     ra9  8.  ?^    ?55    252  290  g  16704 

*168'   168'    168  300'  306'   300'  300*  6336' 

1728    6446     103040  28    99  420 

6336'  6336*     6336  *  *     63'  63'  63  * 

}l'    f /<i- »■  «J«»t5  >y  A  yd.     12.    §  yd.  i«  greater  by  1  yd. 
13.    IJ  of  A  of  1  J  of  It  of  a  loaf  is  greater  by  /^  of  a  iJIf. 

Ex.  XLIII.     (p.  82.) 

l.y.     2.  lA.      3.  3i.    4.  IjV    6. 1?.      6.  14.  7.  I,V 
^*  oO 

14.  5f|.    16.  9,%.    16.  22ff.    17.  if,.    18.  2«.    19.  15U. 

Ex.  XLIV.     (p.  83.) 

^'2-0        ^f*       ^r      ^7-2*^-'i-      ^-^^^       7-^"' 
8-  3U.      ».  il.     10.  lAV   11.  7Jf.   12.  12ja.    13.  i  *« 

eake.    14.(1)|.      (2)5,V     16.  -i. 
»  72 
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1 


Ex.  XLV.    (p.  84.) 


1.  12J1J.     2.  -.    3.  20,V.    4.  ZQ\\.    6.  1.    6.  IJ}.    7.  3^. 

9.  5,  C,  D,  and  ^  had  reapoctively  -,  1.   1.  and  ?    of 
ehecse.  ^^    «    «  » 

Ex.  XLVI.    (p.  86.) 

'•     12-       ^-72'      ^^G'       ^12       ^•^^-       *•  ^8.      7, 


8.  10.      9.  4f.        10.  329^.        11.  4f. 
14.  6/,.    15.  7|. 

Ex.  XLVII.    (p.  86.) 


13 

40' 

12.  6i|.    13.  n. 
32 


1.1/*.    2.?. 
3 


3. 


10 

IT 


165 


6.  9  J.       «.  Ul. 


8. in.  9. 3ia.   \o.^. 


88 


11.  i. 
32 


"■'i 


1.  ilU. 

153* 
25 

14? 


Ex.  XLVIII.     (p.  87.) 
2.  21.    3.  J.      4.  If.      fi.  IJJ. 


28 


8. 

la 


9.  12U. 


4 1,7» 


liW.. 


11.' 

9 


12. 


810 
102949' 


14.   3iH|. 

Ex.  XLIX    (p.  88.) 

1.  40  cents.       2.  3  fur.       3.  1  qr.,  17  IIhl,  13  or.,  lit  drs. 
4.  19  cwt.,  1  qr.,  10  lbs.      5.  4  fur.,  35  per.      6.  2  io     1  ro 
25per.  20  yds.,  4  ft    mjin.     7.  4  lbs.! 2 ok.,  10 d^.' 26 ^s! 

?q  lof  ^  ^*  ^  i^-  ^,^"'V  3^  '"^       12.  7  lbs.,  9oz.,  9|  drs 
13.  124.     14.  7  hrg.  12  min.     16.  13  oorda,  64  <i  f t. 


■;- 


2. 


31 
160* 


1i*_      T  /_      r\t\    \ 

Xi.      \p.  00.  j» 


15128 
15 


263 

'480* 


408 
677* 


6. 


r75 


i. 
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7l. 

45 


8.L« 
70 


9.?. 
11 


13. 


224 


14. 


lai. 

27 
325 


11.  i. 

23 


12. 


H4 

175* 


15. 


1.1. 
2 

18 

35 


7. 


1080 
241' 

2 


149G0         ~     7850001' 
Kx.  LI.     p.     ).) 


3. 


12. 


8 


\a 


351 


224 


5445 
5762' 

9.?. 
14 

14. 


357 
100* 

10.  li^ 

b 


6. 


11. 


A    56 
O.  -  • 

3 

21025 

431 


115 
'96* 

Ex.  LIL    (p.  92.) 
1.  A  will  have  /s  of  the  farm,  5  yi^  of  f  rtnd  C  |  of 

farm.     2.  (1)  24  boys;  (2)  7|.     3.  H  and  4.  (1)  l^  ; 

(2)  2f|.     6.  /I  has  twice  as  much  as  D.     6.  20.     7.  $1 10. 

8.  $"^00.  9.  $3t>.  10.  £70.  U.  .385^  roiinda.  12.  $33.60. 
13  .3H  days.  14.  (1)  A  has  |i6.70,  B  has  137.80;  (2)  A 
has  $63,  Z?  has  13  15.  $|f,  $265.1  Oif.     16.   ^     17.250 

boys.  18.  6^  di  ,.  19  Elder  son  received  $3250,  younger 
Bon  $1560,  and  widow  $1440.  20.  <  has  24  ac,  3  ro.  ;  B 
hdS  13  ac,  2  ro.  ;  and  C  has  47  ac,  1  ro.  '?  48  boys. 
22.  42  rain.  23.  (1)  62^  days;  (2)  f  24.  .  ,\l  days. 
25.  1st  cask  contains  140  gala. ;  2d,  60  gahi. ;  3d,  45  gals.  ; 
4th,  80  fiaU.     26.  20  days. 


li.  11'       li. 

10*   lOO'   100* 

73201   791003 


Ex.  LIIL  (p.  95.) 
301,   270. 
lOOO' 
3    45 


1000 


Tooo' 

300  18741  21 


100000  1000000  100  10000 


~„» 


000  1000   10 


1 


.  50007 

lOOOOOO'  10000* 

500 
10000000 


34702007.  >00005.  560746805. 


100000    1000 
5  290050.  20607.  500038 

'  10000*  looo*  iooooo* 


10000000<,) 


T3«_ 


r  TTT 


(p« 


¥o.; 


1.   '4;  2-3;  23*5;  "04;  -147;  -047.      2.    600-1;  9-51;  -0(9^1; 
5-02;    "00502.         $.  35*6;    17  00701;    -0050005;    -OOOOOO-i.- 


•^u 


*>. 
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U 


2.0 
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ANSWERS, 


E0-76864J  -0000053052.       A.  -7;  -030.        8.  300-003;  -OnCtt, 
6.  4-000504;  -0000070. 

7.  Six  tenths;  ■eventeen  handredths;  seven  hundredths. 

8.  Seven  thousandths ;  sevoi  hundred  thousandths,  or 
seven  tenths;  six  and  three  thousand  and  four  ten  tikou- 
sandths. 

9.  Thirty-five  and  two  hundred  and  five  hundred  thou- 
sandths; four  hundred  and  thirty-four  thousand  one  hundred 
thousandths,  or  four  hundred  and  thirty-four  hundredtha 

10.  3,  30,  3000,  3000000 ;  1-3,  13,  1300,  1300000;  540*003, 
6400-03,  640003,  640003000;  74201,  742010,  74201000, 
74201000000.  11.  -6362,  •0536-2,  000006362;  -03  -003. 
-0000003;  7-00107,  -TOOW,  -0000700107;  600,  60;  -005. 
12.    -00000203. 


Ez.  LV.    (p.  97.) 
2.  214-08691. 


1.  660-34603^ 
4.  345-608037.      5.  40-23111. 
8.  93-69602912.    9.  1393  7111. 


&  10061 -^J664. 


€.  686  07805.     7.  7'*':   0773. 


Ex.  LTI.    (p.  98.) 
1.2-258.    2.7-0456.    3.6  9697.    4.1-0991.    6.(1)1*17; 
204-93.   (2)  68-67 ;  -2803.  (3)  72-09644;  6270-76.    (4)4-41958; 
•0069993.     6.  20-93.      7.   095;    19-9a      8.  -613  of  it  left. 
9.  Hl«    10.  (1)  79-8665.     (2)  82-9319. 

Ex.  LVIIi    (p.  98.) 

1.  1-1375.  %  16-2946.  3.  81-20812.  4.  $-833716. 

6.  4246-48449.    6.  667  81  ;  114364272;  3762;  356-40164745. 

7.  -01778479;    488-745015236;    -000642.        8.   (1) -9150625. 
(2)  -3689.    9.  2781976  yds.     10.  346|  loaves. 

Ex.  LVIII.     (p.  100.) 

2.  1-236.  3.  01236.  4.  123600.  5.  123600000 
7.  17371000.    8.  17371.    9.  173710000. 
170010.    11.  -00521;  621.    12.  -00003;  -03; 
13.  108971-6;  1089716.   14.  -Oil;  -00011 
no.    15.  2040000;  204;  -00204. 
17.  213-2;  -002132.   18.  -0101.   19. 
21.  86-6  times.  22.  -03054. 


1.  12-36. 

6.  1737-1. 
10.  17001 ; 
-000000003. 


14.  -uii ;    -uuuii  ; 
16.  18030;  -061803.* 
-OOoa      20.  \9\  ^ays. 


Ex.  UX.    (p.  101.) 

1.  6333;  63-333;  -OOC    Z  -031;  t'106;  003.    t.  ta2l-684i 
62216849-066;  62-2U.  \ 


AySWliBS. 
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Ex.  LX.    (p.  102.) 

I.  -25;  -(Jj  1-5;  6-2;  78;  625;  6-3.  2.  •1875;  8*9375;  -95; 
•90875;  7-925.  3,  -94;  4056;  -006;  1684;  84 -002929687 5. 
4.  -6078126  ;  8-75  ;  76  234375.     6.  3  9125  ;  16*36. 

Ex.  LXl.     (p.  104.) 

1.  -6;  i;  -857142;  -583; '73.  2.  6-b3>;  7435;  1001590; 
2-8823529411764705  3.  11*135;  23*01236. 

4.^.  i..  A.  il.i..  *  «1Z.!5?.£^ 

9' 99'  U'  198*37' 7*  *  30  '  496  '  99990  ' 

19H;  207^,,.  6.  6,SVff;  15,V  7.  96*523114.  S.   37*443543. 

9.  1*817686.    la  44*494309.    11.  40*8;  •258722 j 

•0li85.   12.  2*5416;  -136;  •0743;  30*833953. 

Ex.  LXn.  (p.  105.) 

1.  75  cents.  2.  H37icts.  3.  62icti.  4.  24r.,  1211».,8oc 
fi.  3  fur.      6.  3  cwt.,  2  qr.      7.  £1.  3#.  5id,       S.  e^cL,  -5  q. 

9.  3  lbs.,  2  oz.,  2  dwt.  10.  20  »o.,  3  ro.,  28  po.  11.  6  ac, 
1  ro.,  4  po.  12.  £1.  St.  13.  If  wki.,  6  days,  6  hra.,  15  min. 
14.  16  dys.,  12  hrs.,  6  min.,  45*6  soa  15.  15  lbs.,  3  oz,, 
as  ^rs.,  2  grs.  16.  £12.  3«.  S^d,  •048<7.  17.  12  ac.,  2  ro., 
-  po..  20  yda.,  7  ft,  122*76  in.  IS,  80  Iba.,  6  ox.,  13*23  gn, 
19.  66§  cents.  20.  9  shiUings.  21.  4  cwt.,  3  qr,  1 1  lb., 
10  oz.,  lOi  dr.  22.  £34.  Ss.  4d,  23.  6  lbs.,  11  ox.,  10  dwt., 
24.  6  c.  yds.,  6  c.  ft.  25.  18ac.,  2}f  ro.  26.  £2166. 10».  27.  £5. 
8*.  3id.    28.  3  ra,  11  po.,  9  yds.,  1  ft.,  72  in.    29.  Is.  b^^d. 

Ex.  LXIII.     (p.  106.) 

1.  •S.  2.  -25.  3.  14583.  4.  -81876.  6.  •5416. 
«.   000*22095.      7.  -22083.        S.  4808*3.    9.  -2785493827160. 

10.  -82285714.     11.    6376.  12.    87916.    13.  4.90.  14.  •16972. 

Ex.  LXIV.     (p.  107.) 

PAPEB  I. 

2.  Seventy  thousand  three  hundred  and  forty ;  one  hun- 
dred and  twenty-fiTe  millions  four  thousand  three  hundred 
and  twenty  one ;  five  trillions  six  hundred  and  seven  billions 
six  hundred  and  five  millions  two  hundred  imd  thirteen 
thousand  four  hundred  and  three. 

8.  U)  64502043294;  (2)  99276.  4.  (1)  1629981369866; 

(2)  8876398^1.    6.  1372869823.    flL    777348. 
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FAPER  H. 

1.  3024.     a.  90  pints.     4.  66  feet  j  17  timet. 
(2)  122540000.  (3)  $91870.42  and  $8.06  oyer. 


5.  (l)239i) 


TATEB,  ni. 

M:)2MS;  (2)%^      2.  $5000.      3.  (1)8/,?  (2)  SJIJ. 
6.  rS  yards.     6.  ^  of  the  orange. 


4.  £24.  15«. 


PAFEB  IV. 

1.60.         2.  84-875  or  84|.         3.   -01236.         4.  $416.27|. 

5.  21  on  smaller  side,  24  on  larger  side,  and  72  lookers  on. 

6.  One  side  scores  seven  times  as  many  runs  as  the  other,  and 
therefore  that  side  wins. 

PAPER  V. 

2.  275«.      3.  42iV       4.  $19.90.       6.  $5.92. 


1.  27. 
«.  -36. 


6.  15.     7.  |. 


1.  12«.6d. 
6.  $48,271. 

Ex,  LXV.  (p.  112.) 

2.  6f.      3.  15.      4.  i.      6.  12-64. 
9.  |.     10.  3-2. 

Ex.  LXVI.     (p.  115.) 

1.  $48.       2.  $18.15,       3.>17.33i.       4.  88  bus.,  21 A  lbs. 

6.  20  bus..  28f  lbs.  6.  £82.  2».  Sd,         7-  28  cwt.,  3  qr., 

14  lbs.  12  ofc      8.  44  cents.      9.  29  cents.       10.  $8126  01  A. 

11.  21  cwt,  8  qr..  18  lbs.,  12  oz.    12.  $1638-40,V»t-    13.  61^. 

2  mo.       16.  15».  9id.      16.  £2675.  8s.       17.  3420  steps. 

£4754.  10«.  lO^vL  19.  $5606.76.  20.  20  mm. 

26  yds.  2  ft.  22.  528  pairs.  23.  171  men. 

3icts.,$57.812i.  26.  $4.12^.  26.  135  men.  27.  11  hrs., 
38  min.  28.  $2234.31.  29.  7irf.  30.  12  days.  31.  5«.  6d. 
32.  $151.14fH.  33.  £900.  34  (1)£1000;  (2)  £960. 

£a  14«.  UK  ^,q,        36.  30  days.  37.  $1902.56U. 

3s.  M.     39.  £90.     40.  104  lbs.,  2^  oz.     41.  11  hr.,  53J|'. 

5^^'  past  1  o'clock.     43.  35*15625  cents.      44.  844 «  days. 

£4005.     46.  £132.  Qa.  4|d  iq.    47.  21  days.    48.  lOi  Jjrs. 

9k  mo.     ea  12.30  Pv  M.      10  mi  from  place.     61.  5iVt"- 


14. 

18. 
21. 
24. 


35. 
38. 
42. 
45. 
49. 


Ex.  LXVII.  (p.  121.) 
^  1.  8wks.  2.  112  men.  3.  64  days.  4.  $307.44.  5.  $87500. 
6.  174  miles.  7.  $202-50.  8.  200  horses.  9.  100  months. 
10.  2808  qrs.  11.  39ac.,  1  ro.  20im).  12.  9mo.  !3.  60men. 
(cwt.  =  112  lbs.)  14.  91  men.  15.  2^  days.  16.  45  men. 
«..  4bas.       la  Si  gOS.       19.  I7.-20.       20.  4  days. 

2,3.  3  lbs.,  11  oz.,  7?  drat 
2i  ft. 


1$,    1/5  i|i 

21.  2  days. 
24.  26  horseiL 


ie>.  $1  oOo. 
22.  IS^days. 
26.  180  men.     26. 


{ 
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Ex.  LXnil.     (p.  124.) 

1    $168.7&.        2.  $157.50.      3.  $1692.50.        4  $1927.20. 

5.  $3493.75.         6.  $2396.25.         7.  £416.  17«.  8.  £600. 

9.  $4965.  10.  £6360.  5<.  II.  £812.  17«.  2^d, 
12.  £1722,  Go.  2d.    13.  £86663.  1-.  9tZ.    14.  £155668.  10».  UK 

15.  $267911.871.  16.  $715024.80.  17.  $72562.35. 
18.  $9611.36.     19.  £2764.  lU  3d.    20.  £14.  U.  9i<i. 

Ex.  LXIX.     (p.  126.) 

1.  $66.50.      2.  $167.      3.  $149671875.      4.  £11.  11«.  3^(2. 

6.  £9. 188.  3ld.  6.  £350.  I3s.  7^d.  7.  $125468.75. 
8.  $84.06^.  9.  $173.  10.  $9860.  11.  $477*5475. 
12.  $127.57^.     13.  $9.61:iV     14.  $ld.69ail. 

Ex.  LXX.     (p.  128.) 

1.  $17.38,  $234.63.  2.  $34.76,  $252.01.  3.  $110  74875, 
$638-12376.  4.  $11.22,  $104.72.  5.  $13-25626,  $8900626. 
6.  £17.  120.  5^d.  +,  £80.  11«.  3<i.  7.  $365-755,  $1441-605. 
8.  $310.08,  $994.08.       9.  £111.  14«.  7^d.,  £7611.  14^.  l^d. 

10.  £171.  9«.  9-94. . .d,  £5037.  la.  2*94. ..d.  11.  6  years. 

12.  8i.    13.  £130.     14.  £32 ;  5  fl.,  3  a,  0078125  m.     16.  4. 

Ex.  Uqa.    (p.  130.) 

1.  $115.92,  $915.92.  2.  $192.70,  $934.70.  3.  $341.88, 
$901.88.  4.  $28.78,  $336.78.  6.  $103.61,  $713.61. 

6.  $229.26,  $1229.25.  7.  (1)  £1.  It.  6kd.  -889.,  (2)  £6.  19«. 
2|d.    1369. 

Ex.  LXXII.    (p.  133.) 

1.  $200.  2.  $800.  3.  $1200.  4.  $209.53+.  6.  $900. 
6.  £129.  6«.  9d.  7.  £179.  12«.  lO^d.  ffJ^.  8.  £456.  9«. 
UK  HUq.    9.  $42.    10.  $2100.    11.  $95.23tt.    12.  $99.05«. 

13.  £3.  4».  6K  11!  h'-       14.  2id  WWS^.      15.  MHIt^ 

16.  6  per  cent. 

Ex.  LXXIII.     (p.  137.) 

1.  $416.79+.     2.  $780.48U.     3.  $1524.88.     4.  $37.15n. 

5.  $15069.  6.  $1391.  7.  (1)  £10.  16«.  4d.;  (2)  £a  4s.  ll^ijd. 
8.  6  per  ct.  per  aan».  nearly.     9.  Bank  of  Toronto.     10.  £25. 

11.  Hia  income  less  by  £64.  12«.  12.  $139^.  13.  £240000 
stock.  14.  Losa  of  income =£45.  10a.  15.  £52.  10a. 
16.  Increase  of  income » £135.  6«.  UK  IIS?* 

SUX.   LUi^XLV,      ^p.    l<ii.) 

1.  $6.37|.        2.  $260-2903.       3.  291|  cent*.        4.  $190a 

6.  (1)  f$.  6s. ;  (2)  £ia  17«.  4^  \\q.   «.  (1)  $208;  (2)  $13.  is*- 

la 
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(3)  $1  5&    7.  (1)  10  per  cent;  (2)  £9.  U.  9H  ,•,«.    8.  $1.20 
9.  66i.  10.  6j.  U.  11.  A».  Ifi.  J.     "*  12.  40^41 

13. 7«.  lU*  1)^.  14.  18«.  id,  16.  £63. 12«.  8H  if  j.  16.  |i:20l 

Ex.  LXXV.     (pw  142.) 
1.  90-83.     2.  $6.58.     3.  83-67«    4.  8-667... y«.    «.  60i  yrs. 
«.2U046-8ia.     7.  £191.  8». 

Ex.  LXXVL     (p.  145.) 

1.  (1)  224,  336,  448;  (2)  $40. 62^,  $89,374,  Il30;  (3)  66  w., 

1  ro.,  15  po    79  ac,  2  ro.,  18  po. ;  (4)  £42.  17«.  l^d.  fq,,  £28. 

11«.  5Jd.,  £21.  8«.  6fe/.  fy.,  £17.  2«.  10^  |g.     ^  (1)  i  i.  to 

have  $136,  B  $238,  and  C  $306.  (2)£136.  10». 

176-4896  lbs.  of  hydrogen,  (cwt.  =  1 12  lbs).  4.  33*  peJ 

cent,  silver.     6.  5  mo.     6.  8  mo.     7.  A  ought  to  have  $6400, 
B  $840,  C  $7^0.  8.  A  ought  to  have  received  £700,  and 

-fi£900.    9.  ^  should  pay  $36,  ^  $18,  and  C  $6.    10.  24  men. 

Ex.  LXXVII.     (p.  149.) . 


1.145  17;  25. 


4.  Ill;  200;  623. 


8.  49 ;  87  !  98. 

6.  1111 ;  6343. 

9.  -094 ;  21  103. 

12.2-2683;    2258. 

166.        16.  2  175. 


2.  29 ;  30 ;  42. 
6.  703 ;  763 ;  609. 
7.  7906 ;  6746 ;  7008.         8.  13509 ;  6  9. 
10.  -025173;  -OOOOa      11.  71414;  -7141. 
13.  28-3992;  3103304.        14.  5773         15. 
17.  If.     18.  2-625.    19.  640«. 

Ex.  LXXVIIL    (p.  162.) 
1.  12;  20;  18.     2.  42;  75;  92.     3.  97;  lOa     4  612;  401. 
5.  76-3;  -0587.      6.  6079;  7420.      7.  £.      8.  -643.      9. 1-560. 
lai.    11.-464.    12. -215.    13.2154.    14. -333. 

Ex.  LXXIX     (p.  152.) 

PAFEB  I. 

iJll^  ^a}}'^^'^'    2.  (1)  16  tons,  8  cwt.,  3 qni.,  17 lbs.,  1  ox. 
(cwt.  =  1 12  lbs.)  (2)  1  ox.  Avoird.  =  {\\  of  1  oz.  Troy. 

3.  £34.  9  fl.  6  c.  8-21428571  m.  4. 1 ;  2520.  6.  (IJ  63- 

io!  ^kJ^.i^^^'  ^  *1"-'^  ^^-  (cwt.=112  lbs.)     6.  (1)  21060. 
\dL)  -UuOU2106b 

PAPER  U. 

_  1.  (1 )  $90.  (2)  £281.  7s.  5d.         2.  Gain  Der  cent. = «25  j 

J^s  per  cent. = »20.  3.  (1 )  80502.     '  (2)  '266: 

i  W  £ji.*  *"1  Z'}}^^?'     ft.  2  X  2  X  8  X  8  X  7  X  7  X  13. 
«.  84 .  27^*  pMt  6  o'clock  p.  m. 
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PAPER    111. 

16.  2.  (I)    10626;    (2)  -030416;    (3)  The  first; 

aVjj.        3    $520.        4    37 ^  square  yards.        5.  131'', 
6   $22.37 Ji. 


(4)  .V- 


PAPEB  IV. 

1     (l)Hf;i^    (2)  123  times ;  J.  2.    £139  155. 

3    (1>  £20  9.S.  6(/,  ,    (2)  o2i         4    £82.         5.  Turkey, 
16*  6rf  i  fowl,  2«,  10(i.         6.  10^'. 


PAPER  V. 

I  (1)  3011404  i  (2)971472492;  (3)430700070; 
(4)  37834342660;  (5)  76732561476.  2.  56c.  3.  $126. 
4  $288.09,     5.  $25.40.     6.  1  gal.  2  qts.  102  pts. 

PAPER  VI. 

1    706-85775  feet.  2.  641203200000000  cubic  feet. 

3.  8  ft   l^in  4    $2025.  6.  ^,$750;  i>\  $500: 

C,  $360.        6.  18  days. 

PAPER  VIT. 

1.  (1)  7117423255950;  (2)  6593445483924; 

(3)  6867724E  310 ;  (4)  27798027851 538 ; 

(5)  81697269850030.  2.  $7.50;  $7.52, 

3.  $12.96.    4.  5000.  5.  $868.57;  $1709.    6.  ^. 

PAPER  VIII. 

1.  (1)  10836151080800;     (2)  31808530707205; 
(3)  69154272-;  (4)  34175791448. 

2.  $8.40.       3.  $1.62;  $1.08;  60c.      4.  $812 
5.  420  cents ;  140  cents ;  .660  cents.      6.  31817108. 

PAPER  IX. 

1.  (1)  7832 ;  (2)  196734 ;  (3)  3589853148 ;  (4)  3627482760 
2.  52800  yds.     3.  $20  to  £?;  $10  to  0.     4.  $600; 
ITKK).     6.  £2190.     6.  $3463.86. 


I'AI'iSIw  X. 


1.  825. 


20. 


3.  312^1 


4.  -004125. 


6.  $200.    6.  130.    7.  $3000.    8.  $509.62^1 
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PAPER  XI. 

1.  2,  3,  5,  7.  2.  31116.         3    4  cents.         4.    01 

5.  8hrs.        6.  rJ^.        7.  $120.        8.  ^lOLSSJ. 

PAPER  XII. 

1,  $501. 25.  2.  $1258.32.  3.  $396.  4.  $1149.54. 
5.  $1764.  6.  $33306.25.  7.  $1348. 19i|.  8.  $1800. 
9.  $4.88|.     10.  2615f.  7tJJc. 

PAPER  XIII. 

1.  (1)  228303111tVo¥A  ;  (2)  7982.  2.  2m\im\  gals. ; 
3007  lbs.,  11  oz.  3.  3  ft.  4^  in.  4.  822^  in. 

5  795-9+  yds,  6.  i0003712i%. 

PAPER  XIV. 

1.  (1)  180798534370;  (2)  2511248800235.      2.  200  lbs. 

6  oz.  5  dwt  3.  43  .nls.      fur.  23  per.  3  yds.  1  in. ; 
lOhrs,  50min  +  .  4.  1133,1339  6.  jf         6.  §. 

P^PER  XV. 

1.  5817600  ipches.  2.  10  per  cent.  3.  161^1*. 

4.  $27.8  +  .  5.  108|.  6.  $7920. 
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The  New  AotbOa.jed  Elementary  GraminAr. 


MILLER'S  SWIHTON'S  LAHSUAGE  LESSONS. 

Miller's  Swinton's  Language  Lessons  is  used  exclu- 
sively in  nearly  all  the  Principal  Public  and  Model 
Schools  of  Ontario.    Among  them  are 

Ottawa,  HaiulUon,  Whlloy,  PoriUop*,  Coboarc,  M Itrbell, 
Ku;>an<<e,  BrnckYllle,       Lindsay,  81.  €alharlnc»« 

Straihruy,        Meaford,  Uxbrldge,  BrMnlford, 

DVliidior,        CIlBUn,  St.  Thoniaii*       Ferib, 

•eaforlb,         LUtawel,  Bracebrldee,    Bcllcvlllr. 

Adopted  bj  tbe  ProteiitaBt  8ebooU  of  Montnal  and*  Levi 

CaUaftCt  ^nebee,  Mcbooit  of  Iflniilprc,  Maultoba, 

a«d  St.  JohM*»,  Sew  Foandlai  d. 

Hesolution  passed  unanimously  by  the  Teachers*  As 
Bociation,  (North  Huron),  held  at  Brussels,  May  17,  1878 
*^  Kesolved,  That,  the  Teachers  at  this  Convention  are  of 
opinion  that  ^  Miller's  8  win  ton  Language  Lessons,' 
by  McMillan,  is  the  best  introductory  work  on  Grammar 
for  Public  School  use,  since  the  definitions,  classilication 
and  general  treatment  are  extremely  simple  and  satis- 
factory." 

In  my  opinion  the  best  introductory  Text-book  to 
Mason's  Grammar.  All  pupils  who  intend  to  enter  a 
High  School  or  to  become  students  for  Teachers'  Certili- 
catea,  would  save  time  by  using  it. 

W.  J.  CARSON,  H.  M., 
Model  School^  London, 

The  definition's  in  "  Miller's  Swinton  Language  Les- 
ions" are  brief,  clear  and  exact,  and  leave  litUle  to  be 
unlearned  in  after  years.  The  arrangement  of  the  sul>- 
iects  is  logical  and  progressive,  an3  the  book  admirably 
helps  the  Judicious  teacher  in  makirg  correct  thinkers 
and  ready  readers  and  writers. 

B.  W.  WOOD, 
15/  A  Provincial  i/.,  F.S,,  Trenton  Falls, 

Ba  earefnl  to  atJc  for  MILLEK'S  i^wikton,  as  otbcredilioa* 

are  lu  ibe  maiket* 


One  of  the  most  popular  T^xt  Bovks  erer  pn1>I!slied. 


NEW    ELEMENTARY   ARITHMETIC 
ON  THE  UNITARY  METHOD. 

By  Thomas  Kirkland,  M.A.,  Science  Master  Normal  School, 
and  William  Scott,  B.A.,  Head  Master  Model  School^ 
Toronto. 


Intended  aa  an  Introductory  Text- Book  to  HamhUn  Smith's 

Arithmelic, 


Oloth  IDztr*.  176  Pagaa.         Frio*  25  Centi. 


Highly  recommendod  by  the  leading  Teacliers 
of  Ontario* 

Adopted  in  many  of  the  best  Schools  of  Quebec. 

Adopted  In  a  nnmber  of  the  Schools  of  New- 
foundliL.id. 

Authorized  by  the  Council  of  Public  Instruc- 
tion, Prince  Edward  Island. 

Authorized  by  the  Council  of  Pnblio  Instruction, 
Manitoba. 


Within  oneyear  the  40th  thousand  has  been  isnied, 

** ^  W.  J.  GAGE^  &  CGMPAMV 

iLAwADAM    MILLER  ,&  CO.; 
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T>RT  tRITHMETIC 
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far  $xclusiv0  usi  «fM*#  SckaoU  0  Nova  ScotU 


^ptJi  in  m  Hmh0r  4^  lAt  &ilf0tfk  o^  Ngw- 
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Highly  r»commmd0d  by  tlu  leading  Teachers  of 
Ontario, 
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Nearly  too,ooo  have  been  sold  ioiMnJ^$i  eighteen 
months  of  its  issue.  ^ 


€mmmded  by  the  Press  of  Canada  and  the  United 
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Tiioiii«  Kmujkapi,  M.A.«  SdMiM  Hr^.  lloiu)«l  adK^^wmto. 
ro-^rtli  Complete  e^ttiom         Frtee,  fLoo. 

Gxaminiithm  PipenlQ 


,  fly  J.  ▲.  ircLm4ltiM.A3^  tX.D« 

PricSi         •        -       • 


I.  KnuELUiD,  U.A. 

^o  Cents. 


#^*l.?*'S25J*i*f  ^  "^S*  at^fc^/^tiuert  of  a  Urge  numbar 
of  PtibUo  Sihool  (e^hors  who  wished  to  have  a  Cheap  EdltloB 
for  the  nae  of  their  p«pl]«  prapariog  for  admimioa  te  High 


Hints  aDd  kwen  Is  {laiiDaiB  Papers  In  MMi;, 

Bjr  J.  ▲.  KgLk&am,  ]f^«  xoun,.  and  Tsoa  Koklaitd,  MJL 

and  Editiok,    -  '■    ■  --     .       -       .       .       .    .  $j.oo, 

MeLellan's  Meiitol  Arliii^  1. 

OontalQlng  the  Fandamental  Bitles,  Fractions  and  Andyila. 

BjJ^  ▲.  MoLELLAN,  HA.,  LL.D.,  Inspector  High  Schools,  ^tarto 

and  Edition.       •        •        -       30  Cents, 

ileLellaii  s  MenUil  Arithiiietiii^-Fart  IL 

Specially  adapted  for  Model  and  H%!i  Schod  Students. 

SipoND    Edition, 
Prick,        .       -        '..       .        .        .        .-  Cmik; 


W;  J,  Gage  ft  Co.^  Educatieiial  Fuidishers. 
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